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ABSTRACT

Eleven test sections were constructed by the Arizona Depanment of Transportation
(ADOT) as part of Strategic Highway Research Program (SHRP) Specific Pavement Studies (SPS)-
5 experilment. The SPS-5 addresses the rehabilitation of asphalt concrete pavement. The test
sections are located on the travel lane in the east-bound direction of interstaie-8 in south-western
Arizona between M.P. 158 and M.P. 161. The rehabilitation strategies on eight SHIP sections
included minimum and maximum surface preparation, different overlay thicknesses, and the use of
virgin and recycled materials. The minimum and maximum surface preparations were achieved by
milling existing pavements to maximum depths of 1 inch and 3 inches respectively. The gverlay
thicknesses varied from 2 inches 1o 5 inches. In addition, ADOT built two more sections as parnt of
its own experiment with recycled overlay and asphait rubber asphalt concrete (ARAC). The first
section used a so-called "inverted” design in which a 3-inch recycled overlay was placed over a 4-
inch virgin asphalt concrete layer. The test section was 500 feet long. The second section was
designed to have a 2-inch overlay of asphalt rubber asphalt cancrete (ARAC). This test section was
600 feet long. A 500 feet length of the existing pavement at the eastern end of the test sections was
designated as the “controt section for the SPS-5 experiment.

The test sections were constructed in the Summer of 1990 without any major difficulty.
Remilling was required on several test sections to ensure proper milling of the wearing course on
the minirnum surface preparation sections. The paving met the SHRP requirements for asphalt
concrete production on all sections. Compacted density problems were encountered on the left
lanes of two sections only. The initial cost of construction of the 2-inch ARAC overlay was almost

the same as the 5-inch recycled overlay.
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INTRODUCTION
General

As the nation's highway infrastructure is growing older, reconstruction and rehabiiitation of
the vast road hetwork have becon{e increasingly important. Today, a major share of highway funds
is being used up in maintenance, rehabilitation and reconstruction of the pavements. In 1985, it
was estimated that four hundred billion dollars will be spent on replacing and rehabilitating existing
pavements around the nation over the next fifteen years (1). The costs to the road users of poor
pavement conditions will probably be several times this amount in the same period. The Strategic
Highway Research Program (SHRP}, a five year, $150 million result oriented research effort was
initiated in 1987 in order to cope with the rapidly deterigrating highway infrastructure of the nation.
The program was authorized by the U.S. Congress with the passage of the Surface Transportation
and Urban Relocation Act in 1987. SHRP is a highly focussed research program directed at four
specific technical areas: Pavement Performance, Asphalt, Highway Operation, and Concrete and
Structures. Research in Pavement Performance is being conducted by SHRP and SHRP
cantractors in cooperation with the States and the Federal Highway Administration. Although
current funding for this research is for five vears, the program is designed as a twenty year
program. As such it has been named the Long Term Pavement Performance (LTPP} Study.

SHRP's LTPP program is designed .to develop better and longer lasting pavements. To
accompiish this SHRP will test and evaluate approximately 800 in-service pavements and 1100
newly surfaced pavements construcied as test sections. The LTPP program will evaluate pavement
performance aver a hroad range of materials, pavement types, climates, traffic loadings, subbases,
and pavement ages. The LTPP program is focused on two major areas of study. The first study
area which evaluates the performance of existing pavements is known as the General Pavement
Studies (GPS). The second area which investigates the performance of pavements constructed as
part of an experiment is the Specific Pavement Studies (SPS). The SPS projects are aimed at
attaining LTPP objectives which cannot be completely met by the GPS studies, simply because

existing pavement sections do not pravide all the necessary comparisons to evaluate the dominant



Cels E
4

SPS-5 Construction Report by Hossain, Lattin & Scofield : November 6, 19901:::38‘5; frey 7

factors in pavement distress and performance. With greater experimental control, SPS can
provide much more precise answers for pavement design and performance prediction. The SPS
program presently consists of seven programs grouped into three categories. It will eventually
consist of ten programs grouped into five categories as shown below:
CURRENT:
Structural Factors:
SPS-1: Strategic Study of Structural Factors For A.C, Pavements
SPS-2: Strategic Study of Structural Factors For Concrete Pavements
Pavement Maintenance:
SPS-3: Preventative Maintenance Efiectiveness of Flexible Pavements
SPS-4: Preventative Maintenance Effectiveness of Rigid Pavements
Pavement Rehabilitation:
SPS-5: Rehabilitation of Asphalt Concrete Pavements
SP3-6: Rehabilitation of Jointed Portland Cement Concrete Pavements
SPS-7: Bonded Concrete Overlays of Concrete Pavements
FUTURE:
Environmentat Effects:
SPS-8: Study of Environmental Eftects in the Absence of Heavy Loads
Materials Validation Testing:
$P5-9; Asphalt Concrete Materials

SPS-10: Portland Cement Concrete Materials

This report discusses the construction of test sections for SP3-5: Rehabilitation of Asphalt

Concrete Pavements.
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Problem Definition

Many highway agencies in the United States and Canada are faced with the difficult task of
determining the best way to treat existing aging and deteriorating asphalt concrete pavements. The
type and tin_1ing of rehabilitation measures are the prime concerns for rehabilitating asphalt
concrete pavements.

Asphalt concrete overlays are the most widely used methed for rehabititation of asphalt
concrete pavements in the United States. Pavernent surface preparation and type and thickness of
overiay are the most important details of such rehabilitation methods. Thus, determining the effects
of these details on pavement performance under a variety of climatic and existing pavement
conditions is an area of urgently needed research that will help develop improved rehabilitation
design procedures. This will accomplish one of the major objectives of LTPP research program.

A generally accepted approach for evaluating pavement maintenance and rehabilitation
alternatives is the use of pavement management concepts including life-cycle cost analyses of
construction and rehabilitation alternatives (2). The abllity to predict the perdormance and life
expectancy of various rehabilitation strategies, with and withaut overlays, is essential to pavement
management and life-cycle cost analyses. Thus, development of improved performance prediction

modeis for various rehabilitation strategies is essential to achieving LTPP objectives.

Objectives
The objectives of this study was to develop improved performaﬁce prediction models to
be used for determining the additional life that can be expected from application of a variety of
asphalt concrete (AC) rehabilitation models and strategies ranging from minimal to maximum
investment in the rehabilitation treatment. The study objectives include a determination of the
influence of environmental region and initial pavement condition on the effectiveness of
rehabilitation methods. These objectives were planned to be accomplished through a statisticatly

valid experiment incorporating the factors affecting rehabititated asphalt concrete pavements.
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DESCRIPTION OF SPS-5 EXPERIMENT
intreduction

The primary factors to be studied in SPS-5 are: 1) the degree of surface preparation, 2)
overiay rnate;ial {recycled or virgin AC), 3) thickness of AC overay, and 4) environmental {climatic)
factors. Other considerations are: 1) existing condition of the pavement, 2) subgrade soil, and)
traffic volume and load. In addition, ADOT décided to study the asphalt rubber asphalt concrete

(AR-AC) and recycled overiay over virgin AC as part of the SPS-5 study.

Experimental Design

In order to study the factors outlined eartier, the experimental design shown in Table 1 was
laid out. The plan identifies site related factors and their relationships with each other. Table 1
identifies site related factors across the top and rehabilitation treatments down the sides. Each
column in this plan represents two project locations each of which incorporates several test
sections. Each row represents a series of test sections with specific features to be constructed at
each project location. Rehabilitation was designed to be done at two levels of surface preparation,
two types of overlay material, and two overlay thicknesses. This will result in eight test section
combinations at each of the sixteen projects selected for study. In addition, each of the project
sections will include a control test section which will only receive routine maintenance (i.e., routine
pothoie filling, crack repair and sealing). In addition ADOT added two more test sections of asphalt
rubber and recycled asphalt concrete in this study. Details of the experimental design and site
selection guidefine are presented in SHRP SPS-5 Experimental Design and Research Plan in

Appendix A.

Test Section Layout and Features
Eight SHRP test sections and Two ADOT test sections were built as part of the ADOT
construction project 1R-8-2(91). The test sections were located on the travel lane in between MP,

159 (Station 2220 +40) and 161 (Station 2328 +64) in the East bound direction of Interstate 8. The
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TABLE 2-SPS-5 TEST SECTION LOCATION AND FEATURES

SHRPID  ADOTID Location Surface Overlay Overiay
From To Preparation Material Thickness
040507 1 2224+91  2229+981  Intensive Virgin 2-inch
040504 2 2232+85  2237+55  Mintmum Virgin 5-inch
040503 3 2240+35 2245+35 Minitmum Recycled S-inch
040508 4 2254400 2259+00 Minimum Recycled S-inch
040509 ] 2263+13 2268+13  Intensive Recycled 2-inch
040502 6 2277+31 2282431  Minimum Recycled 2-inch
040506 7 2285+40  2280+40  Intansive Virgin 2-inch
040505 8 2291+43  2296+43  Minimum Virgin 2-inch
040510 g 2299+27  2304+27  Intensive Recycled 2-inch
040511 10 2308+66 2314+66  Minimum AR-ACT 25 inch
040301 11 2316+45  2321+45  Routine Maintenance Control

* ADOT experimental test sections

** Asphalt Rubber Asphalt Concrete

SHRP 040501 is the control section or part of the existing pavement left as it was
condition. This section will receive only routine maintenance. Each section is referenced with
respect to a brass cap located at Station 2253+00. No equation was recognized in section
delineation, Each test section has SHRP test section sign along with the experimental feature at the
beginning of the test section on the shoulder and also by the fence on the right-of-way. Also SHRP
test section numbers were painted on the shoulder for each test section. Delimiters with blue

reflectors were also used to delineate the test sections. Figure 1 shows the layout of the test

sections,
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EXISTING PROJECT DESCRIPTION
Location
The project is located in South-Western Arizona approximately 17 miles west of Casa
Grande. The existing project extended from MP 147.60 to 160.87 on the East bound direction of
Interstate-8. The project numbered 18-2(46) was built in 1968 and was flushed in 1970. The
roadway was a divided highway with 2-lanes iﬁ each direction. The roadway width is 28 feet with 4
feet inner and 10 feet outer AC shoulder. The highway is located on a fill section. In this report, the
existing project would mean the part of the existing pavement extending from M.F. 159 to M.P.

161.

Pavement Section
The pavement section consists of 8 inch Select Mate.riai {SM), 6 inch Aggregate Base (AB)
and 4.5 inches of Asphalt Concrete. The surface course has an 1/2 inch open graded Asphalt
Concrete Friction Course (ACFC) at the top. Figure 2 shows the structural section of the existing

pavement. The structural number of the pavement was 3.32.
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Figure 2- Structural Section of Existing Pavement
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Soils & Geology
The geclogical formation of the area is weakly 1o moderately consolidated afluvium of early
Quaternary to late Tertiary age. The vegetation is Sonoran desertscrub in lower Colorado
subdivision. ‘_I'he soils in this area are mostly aridisoils with pedogenic horizons and low organic

matter. These scils are mostly fine silts to poorly graded sand. Gravels are also present.

Climate
The climate in this region is very dry with extremely high temperatures in summer and little
precipitation. The mean 30-year precipitation is 0.30 inch. Figure 3 shows the 30-year average
annual high and low temperature for the months of March to September. The temperatures during
and since construction of the SPS-5 test sections have been superimposed. As noted in the figure,
weather during and since construction has been typical for the area. Figure 4 shows the average
daily high and low temperatures during construction of SPS-5 test sections.

The referenced meteorological data were recorded at the National Weather Services

Station at Casa Grande.

EXISTING PAVEMENT PERFORMANCE
Traffic History
The project currently incurs 7,814 ADT with 4.9% growth factor. The percent commercial
vehicles on this project was 32% in 1989. The estimated 18-kip Equivalent Single Axle Loads

(ESALs) was around 1 million in 1989. Figure 5 shows the growth of the traffic since construction.
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FUNCTIONAL PERFORMANCE
Testing Performed and Purpose

The functional performance of the roadway can best be described by its serviceability. in
this report the present serviceability is described in terms of roughness, measured by the Mays
Ride Meter, and frictional characteristics assessed using the Mu-Meter.

Arizona performs an annual inventoryl of its highway network and records this information
on a route-milepost basis. Roughness, skid, patching, and faulting are measured in the travel lane
and entered into the pavement management system database.

Roughness is determined by a Mays Ride Meter (car) traveling at 50 MPH which obtains
continuous readings between mileposts. The readings are summarized in inches per mile and the
results assigned to the milepost location at which the readings begin. Once the field data is
obtained it is normalized to 1972 calibration values to provide consistency with time,

Skid (friction) is determined by a Mu-Meter which is a continuous recording friction
measuring trailer.  Continuous readings are obtained for a five hundred foot section of wet

pavement starting at a milepost location. The readings are averaged and assigned to the milepost.

Roughness Data

- Roughness data as a function of time since original construction are shown in Figure 6 for
each milepost location. These data indicate that the two milepost locations have performed almost
similarly, increasing in roughness approximately 8 to 12 inches per year. Linear regressions were
performed on these data to establish the trend of roughness increase. The results of these
analyses are shown in Table 3. The estimated roughness at original construction has been taken as
the value of the 1972 data since it was the first year that Mays Meter measurements were available.
It is to be noted since the Maysmeter data is collected from milepost to milepost in the direction of

travel and assigned to the beginning of the milepost, roughness data collected at mileposts 159

and 160 for this project are slightly tainted.

12
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TABLE 5- REGRESSION RESULTS FOR STRUCTURAL PERFORMANCE PARAMETERS
Parameter Initial Value at Rate of R2
Value Rehab. Increase/Decrease
Rut Depth 0.22 (1986) 0.35 0.026 0.04
(in)
Cracking 0.00 (1980) 20.0 1.900 0.37
(%)
Patching 0.00 (1986} 00.0 -
(%)
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A linear regression of traffic loading (expressed in millions of 18Kip ESALs) and rutting

(expressed in inch) resulted in the {cllowing equations:

MP 15g: Rut Depth = -0.407 + 0.074 * ESALs A2 = 0.70

MP 160 Rut Depth = -0.150 + 0.046 * ESALS RZ = 0.55

Although the correlations are fair, the slopes suggest that the rut depth was increasing

rapidly with traffic loading.

Cracking Data

Figure 9 indicates the percent of cracking as a function of time for the milepost 160. No
cracking is evident prior 1o 1981 because this data was not included in the PMS data base prior to
this. It shouid be ﬁoted that at the time of construction (1980}, cracking was 20%. At about 1988,
this mile post location showed a significant increase in crack development.

Table 5 shows the linear regression of the crack data prior to the rehabilitate project. The
cracking has increased on an average of 2 percent per year since 1980. it should be noted that the
pavement design summary indicated that the project exhibited approximately 5% cracking on both
travel lane and passing lane from MFP 157.0 and 160.0 and 30% alligator cracking in travel lane
frpm Mileposts 160.0 to 160.87. The reason for the large disparity on the level of cracking reported
in ADOT's PMS database and that reported in the design summary is not known. However, it
should be noted that in ADOT pavement management system data collection process, crack
survey on only 1000 square feet at the beginning of the milepost Iocéti'bn is reported as the percent
cracking for the entire mile of the pavement. The validity of these data to represent project
cracking is questionable.

As shown in Tabte 5, no patching existed on this project prior to the rehabilitation.
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Figure 9- Cracking (%) vs. Time
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Material Related Problems

Since ADOT's PMS does not report any material related distress like stripping, no records
are available on the development of this distress. However, pre-construction inspection of this

project did not reveal any stripping problem on this project.

Deflection Testing

Dynaftect deflection testing was performed in March, 1985 to evaluate the structural
capacity of the existing pavement. The peak ¢ peak test load was approximately 1000 pounds at a
frequency of 8 MHz. A total of 8 deflection tests were conducted between MP 160.0 and MP 161.0
at one third of a mile interval. Tests were conducted on both travel lane and passing lane. A
summary of the dynaflect results are shown in Table 6. The average center deflection values
indicate that both lanes were performing similarly as far as structural characteristics were
concerned. The low coefficient of variation of the fifth sensor deflections for both lanes indicate that
the subgrade response was uniform over the entire project. The average coefficients of variation

for deflections were 10% and 12% for the travel and passing lanes, respectively.
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TABLE 6 - DYNAFLECT DEFLECTION TEST RESULTS

Travel Lane Passing Lane
Statistic 1* 2* 3* 4* 5 1* 2* 3* 4* 5*
X S0 60 32 18 a2 84 60 35 19 11
Std. Dev 0.4 .04 .03 .02 .02 16 07 .02 .01 .02
C.V. 5% 7% 9% 11% 17% 19% 12% 6% 5% 19%
Range .85- .55- .28- .16- .10- .62- .5- .32- A7- .08-
.94 85 36 .20 15 .88 .65 37 .18 12

* Sensor humber.

Note: All deflection readings are in mils

Falling Weight Deflectometer (FWD) testing was done in January of 1989 to assess the
structural characteristics of the project during the design phase. Layer moduli were
backcalculated from the FWD data- using BKCHEVM (3} backcalculation program. Table 7 shows
the summary of the backcalculation analysis. From the table, it is evident that the variation of the
subgrade moduli is minimum indicating a uniform subgrade respaonse for the project. The variation
of other layer moduti ranged from 53% for the AC layer and 78% for the subbase (Select Material)
layer. The average modulus for the AC layer is 210 ksi which indicates a deteriorated or weakened

asphalt concrete surface layer. The high moduli of the base and subbase layer indicate a very
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sound base supporting this project. This probably explains the unusually good performance ot this

project as far service life of the project is concerned.

TABLE 7 - BACKCALCULATED LAYER MODULI FWD DEFLECTION DATA

Backcalculated Layer Moduli (ksi)
Eq (AC) Eo(AB) E3(SM) E4(Subgrade)
159.33 288 17 64 36
159.66 77 116 63 33
160.00 189 46 10 34
160.33 140 89 23 28
160.66 355 17 24 26
Avg 210 57 a7 31
Std. Dev. 112 44 25 4
C.V.{%) 53 77 68 13

" Unadijusted Modulus

MAINTENANCE COSTS

Description of Activities

Significant maintenance activities were performed on this project just prior to the

rehabilitation project.

Figure 10 represents the reported maintenance costs at the mileposts associated with the

test sections for the period 1979-1989. As noted, very high maintenance costs are evident during

1989 just before the rehabilitation.
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Figure 10- Roadway Maintenance Cost ($) for the Existing Project for the Years 1979-1989

23



SPS-5 Construction Report by Hossain, Lattin & Scofield : November 6, 1990
‘.-r,\ B

gl
S’ =
CONSTRUCTION PROJECT DESCRIPTION
Section Designs and Specifications
All the SHRP test sections were designed following the ideas in the SHRP “Specific
Pavement Studies Experimental Design and Research Plan for Experiment SPS-5 Rehabilitation of
Asphalt Concrete Pavements” as of April, 1989. A copy is included in Appendix A. The designs
were included in ADQT construction project IR-8-2(391). Figure 11 shows the canstruction sections
and Figure 12 shows the pavement sections for each test section. A brief description of design
features is as follows:
Test Section 1 (SHRP 040507): Mill 2 1/2 inches of existing pavement and replace with 2" virgin
AC (3/4" (End Product). A tack coat is to be placed on the milled surface before replacing with 2"
AC. A 5-inch overlay is to be constructed in 2 lifts of 2" virgin AC (3/4") (End Product) and 3" virgin
AC (3/4") (End Product). A tack coat is to be placed before and after the first lift. The total nominal
thickness was 7 inches.
Test Section 2 (SHRP 040504): Mill 1/2 inch of existing pavement and replace with 2" virgin AC
(3/4") (End Product). A tack coat is to be placed on the milled surface before replacing with 2* AC.
A 3-inch overlay is to be constructed with a single lift of 3" virgin AC (3/4") (End Product). A tack
coat is to be placed before placing the overlay. The total nominal thickness was 5 inches.
Test Section 3 (SHRP 040503): Mill 1/2 inch of existing pavement and replace with 2" Recycled
AC. A tack coat is to be placed on the milled surface before replacing with 2* AC. A 3-inch overlay
is to be constructed with a single fift of 3" Recycled AC. A tack coat is to be placed before placing
the overlay. The total nominal thickness was 5 inches.
Test Section 4 (SHRP 040508): Mill 2 1/2 inches of existing pavement and replace with 2"
Recycled AC. A tack coat is to be placed on the milled surface before replacing with 2" AC. A 5-
inch overlay is to be constructed in 2 lifts of 2" Recycled AC and 3" Recycléd AC. A tack coat is 10
be placed before and after the first lift. The total nominal thickness was 7 inches.

Test Section 5 {SHRP 040509): Mill 2 1/2 inches of existing pavement and replace with 2"

Recycled AC. A tack coat i5 to be placed on the milled surface betore replacing with 2 AC.
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A 2-inch overlay is to be constructed with a single lift of 2" Recycled AC. A tack coat is to be placed
before placing the overay. The total nominal thickness was 4 inches.
Test Section 6 (SHRP 040502): Mill 1/2 inch of existing pavement and replace with 2" Recycled
AC. Atack coat is to be placed on the milled surface before replacing with 2 AC. The tatal nominal
thickness was 2 inches.
Test Section 7 (SHRP 040506): Mill 2 1/2 inches of existing pavement and replace with 2* AC
{3/4" (End Product). A tack coat is to be placed on the milled surface before replacing with 2" AC.
A 2-inch overlay is to be constructed with a single Iift of 2" AC (3/4" {(End Product). Atack coatis
to be placed before placing the overfay. The total nominal thickness was 4 inches.
Test Section 8 {(SHRP 040505): Mill 1/2 inch of existing pavement and replace with 2" AC (3/4%)
{(End Product), A tack coat is to be placed on the milled surface before replacing with 2" AC. The
total nominat thickness was 2 inches.
Test Section 9 (SHRP 040510; ADOT): Mill 4 inches of existing pavement and replace with 4" AC
(3/4") (End Product). A tack coat is to be placed on the milled surface before replacing with 2" AC.
A 3-inch overlay is to be constructed with a single lift of 3" Recycled AC. A tack coat is to be placed
betfore placing the overlay. The total nominal thickness was 7 inches. It is important to note that
this section is a kind of inverted section where recycled overay was placed on virgin material
binder course.
Test Section 10 (SHRP 040511; ADOT): Mill 1/2 inch of existing pavement and replace with 2"
Asphalt Rubber Asphalt Concrete (AR-AC). A tack coat is to be placed on the milled surface before
replacing with 2" AC. The total nominal thickness was 2 inches.
Test Section 11 (SHRP 040501): This is the control section and is a bart of the existing pavement.
No treatment was applied on this section. Future treatments should include only routine
maintenance,

The mix design, materiats and construction details were specified by ADOT Standard
Specifications for Road and Bridge Construction (4), Special Provisions for the project [R-8-2(91)

and an addendum to the special provisions as of January 23, 1990. The Special Provisions and the
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However, if the conditions permit, the treatment was suggested to be delayed for at least a year
frorm the beginning of the project.
Asphalt Concrete Mix Design

The (.iesign of asphalt concrete mixes was specified to be done in compliance with the
guidelines contained in the FHWA Technical Advisory T5040.27. The quality of aggregates were
expected to be highest guality and additional specifications were presented. The asphalt cement
grade and characteristics were left to the agency's discretion, so is the asphalt additive. Additional
guidelines were also presented for recycled materials.
Construction Operations

Construction guidelines were specified to be those in compliance with the guidelines
presented in the FHWA Technical Advisory in conjunction with the high quality construction
practice of the agency. Additionai construction related guidelines were also outlined.
Deviation from Guidelines

No deviation from the guidelines was allowed. All out-of-specification test sections were
suggested to be remaved, so are the materials, mixtures, surface preparations, and construction
operations. But, potential impact of non-conformance on the overall experiment was suggested 1o
be assessed through meeting of the agency representatives with their local SHRP representatives

in the event that the SHRP guidelines could not be met.
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SAMPLING OF EXISTING PAVEMENT

Coring and drilling were done on the existing pavement of the proposed SHRP SPS-5 test
sections to retrieve samples of existing materials and to characterize them through laboratory
testing. The §ampling and testing plan were documented in SHRP memorandum about Field
Sampling and Laboratory Testing for SPS-5 as of January, 1990. The plans were revised later and a
copy of the final plan appears in Appendix E. '

Since the material sampling meth;)ds were destructive, they were planned close to, but
outside the proposed test sections. The planned in-place material sampling and testing consisted
of a combination of the following:

o 4-inch outside diameter cores of asphaltic concrete surface and binder courses only.
C-type cores.

1+ 4-inch outside diameter cores of asphaitic concrete surface and binder courses, bound
base layers, and treated subbase layers. C-type cores.

o] 6-inch outside diameter cores of asphaltic concrete surface and binder courses, bound
base layers, and treated subbase layers; Augering of unstabitized base and subbase layers; Split
spoon sampling and/or Shelby tube sampling of subgrade layers to § feet below top of untreated
subgrade. A-type cores/sampies.

o] 12-inch outside diameter cores of asphaltic concrete surface and binder courses,
bound base layers, and treated subbase layers; Augering of unstabilized base, subbase layers and
subgrade to 12 inches below top of untreated subgrade for butk sample retrieval. BA-type
cores/samples.

o 6-foot by 4-foot test pits to a depth of 12 inches below io.p of untreated subgrade for
collection of pavement slabs, nuclear density and moisture measurements on unstabilized
pavement layers and subgrade material; bulk sampling of unstabilized layers and subgrade. Test
pit (TP) samples.

The planned laboratory tests an these retrieved samples were to evaluate physical and

mechanical properies included a wide variely of tests on asphalt concrete, extracted aggregate,
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asphait cement, bound (treated) base and subbase materials, unbound granuiar base and subbase
materials, and subgrade materials.

The coring and drilling on SPS-5 test sections in Arizona were done by Chen-Naorthern, Inc. in
January of 15‘;?90. The plans followed in sampling has been shown in the Appendix E. The sample

areas correspond to SHRP test sections as shown in Table 8.

TABLE 8- CORRESPONDENCE BETWEEN SAMPLE AREA AND SPS-5 TEST SECTIONS

Sample Area SHRPID STATE ID
S1 040507 1
82 040504 2
53 040503 3
84 040508 4
85 040509 5
1) 040502 B
s7 040506 7
S8 040505 8
59 040510 9
810 040511 10
S11 040501 11

Coring was done by a trailer rig and a CME-55 whereas, the test pits were dug by a back
hoe. In-situ nuclear density and moisture content tests were done on the top of the base course
and subgrade in the test pits. One 18 inches by 12 inches asphalt concrete block was retrieved

from each test pit. In addition, few shoulder probes were also done. In total, Twenty-eight 4-inch
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dia cores, Ten 6-inch dia cores, Eleven 12-inch dia cares, 32 bag granutar base samples, 7 bag
granular subbase sampies, and 30 bag subgrade sampies were collected. A summary of inventory
of samples collected Is shown in Table 9.

The _samples were retained by the ATRC personnel and were shipped to Western
Technologies, Inc. in Phoenix for testing according to SHRP SPS-5 Material Testing Plan (Pre-
construction).

The results of in-situ Nuclear density and moisture content tests done on the top of the
base course and subgrade are shown in Table 10. The results are mean of four readings at each
location. The depths of base course measurements were 4 and 6 inches for test pits 1 and 2

respectively, whereas, the depth of subgrade measurement was 8 inches for both test pits.

TABLE 10- IN-SITU NUCLEAR DENSITY AND MOISTURE CONTENT TEST RESULTS

Test Pit Test Density (pcf) Moisture Content (%)
No. Location Wet Dry
1 Base Top 128.9 123.7 4.1
Subgrade Top 141.9 129.9 9.1
2 Base Top 130.7 125,5 4.1
Subgrade Top 133.2 122.8 8.4
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TABLE 8- SUMMARY OF INVENTORY OF SAMPLES RETRIEVED

Sampling Sample Type No. Depth/Size (in)
Area
S1, 82, 4" Dia Cores 15 811/2
82, 83, 6" Dia Cores 4 23
S4, 85 12" Dia Cores 2 18 1/2
Granular Base 10 bags, -
Course Samples 5 jars -
Granular Subbase 4 bags, -
Course Samples 5 jars -
Subgrade Samples 10 bags, -
5 jars
Others:
Splitspoon 8 -
Shoulder Probe 2 240
Asphalt Concrete 1 18X 12
Block
S8, 87, 4" Dia Cores 13 681/2
S8, 8¢, 6" Dia Cores B 40 3/4
510, S11 12° Dia Cores 9 53
S12 Pieces of Cores 8 bags -
Granuiar Base 22 bags, -
Course Sampies 11 jars -
Granular Subbase 3 bags, -
Course Samples 2 jars -
Subgrade Samples 20 bags, -
10 jars
Others:
Splitspoon 16 -
Shoulder Probe 2 240
Asphalt Concrete 1 18 X 12
Block
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CHARACTERISTICS OF MATERIALS
Virgin Asphalt Concrete Mix (End Product) Design

The mix design was a 3/4-inch asphalt concrete mix design performed by Speedie and
Associates, P_hOenix. Arizona. The samples of aggregate used in the design were obtained from the
Teepee Ready Mix pit in Casa Grande, Arizona. The materials were designated as a M.A. Coarse
aggregate, a M.A. Intermediate aggregate, a v;rashed fine aggregate, and a crushed fine aggregate.
The asphalt cement used was grade AC-40 supplied by CHEVRON Asphalt Company and
produced at their Richmond, California refinery. The mineral admixture used was Type il Portland
Cement supplied by Arizona Portland Cement company. it was added to the mix at a rate of 2.0 %
by weight of the mineral aggregate. The material characteristics conform to those reqguired in
ADOT Standard Specifications for Road and Bridge Construction, edition of 1987 (4) and the
special provisions of the project. Tables 11 and 12 show the properties of asphalt cement and
aggregate respectively.

A copy of the mix design is included in Appendix F. The recommended bitumen content
was found to be 4.7%. Table 13 shows the comparison between the required criteria of mix design

and those obtained by design.
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TABLE 11- ASPHALT CEMENT PROPERTIES (AC-40}

November €, 1990

(77°F, cm, min)

Material Test Result Specs
" Mean Std. Dev. C.v.
Asphalt Cement:
Specific Gravity: 1.026 - - None
Absalute Viscosity 3,934 41 1 3,200 - 4,800
(140°F, poises)
Kinematic Viscosity 400 - - 300
(275°F, cst, min)
Penetration (77°F, 28 3.6 13 20
100 gms, 5 secs,
mini)
Flash Point (P-M - - 450
closed tester,°F, min)
Solubility 93.98 - 99
in TCE (%, min)
AC Residue:
Absolute Viscosity 7,711 360 4.7 16,000
(140°F, paises, max)
Ductitit 150 - - 45
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TABLE 12- AGGREGATE PROPERTIES

A= 3
- !

i s -
M AERS -

Property Coarse Fine Combined Specification
Bulk OD Sp Gr 2.573 2.569 2.57 2.35-285
SSD Sp Gr 2.602 2.599 2.600
Apparent Sp Gr 2.649 2.648 2.649
Absorption 1.106 1.174 1.145 0.00 - 2.50
Sand Equivalent 67 45 minimum
Plasticity Index NP
Crushed Faces 63 30 minimum
L.A. Abrasion "B™

160 Rev. % Loss 4 9 maximum

500 Rev. % Loss 17 40 maximum
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TABLE 13- MIX DESIGN CRITERIA (3/4* MiX) R
Criteria Required as per Specs Achieved by Design
Voids in Mingral 15.5-185 155
Aggregate (VMA, %)
Air Voids (%) 58-62 6.1
(ndex of Retained 50" , 743
Strength (%, min)
Wet Strength 150 462.6
(psi, min)
Stability 2000 3009
{Ibs, min}
Flow {1/100 In) 8-16 12

*
as per Special Provisions

Recycled Asphalt Concrete Mix Design

The mix design was done by the ADOT Central Materials Laboratory. The samples of
aggre@ate used in the design were obtained from the Teepee Ready Mix pit in Casa Grande,
Arizona. The materials were designated as a M.A. Coarse aggregate, a M.A. Intermediate
agagregate, a washed fine aggregate, and a crushed fine aggregate. Also, 30% of aggregate were
salvaged pavement. The asbhalt cement used was grade AC-20 supplied by CHEVRON Asphalt
Company and produced at their El Paso, Texas refinery. The mineral admixture used was Type |l
Portland Cement supplied by Arizona Portland Cement company. it was added to the mix at a rate
of 1.0 % by weight of the mineral aggregate. The material characteristics conform to those required
in ADOT Standard Specifications for Road and Bridge Construction, edition of 1987 (4) and the
special provisions of the project. Tables 14 and 15 show the properties of asphalt cement and

aggregate respectively.
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TABLE 14- ASPHALT CEMENT PROPERTIES (AC-20)

Material Test Result Specs
Mean Std. Dev. C.V.
Asphalt Cement:
Specific Gravity; 0.996 - - None
Absolute Viscosity 1841 68 37 1000 - 2400
(140°F, poises)
Kinematic Viscosity 345 - - 210
- (275°F, cst, min)
Penetration (77°F, 72 3.3 4.6 40
100 gms, 5 secs,
mini)
Flash Point (P-M 500 - - 450
closed tester,°F, min)
Solubility 99.85 - - a9
in TCE (%, min)
AC Residue:
Absolute Viscosity 4150 169 4.1 12000

(140°F, poises, max)

Ductility 87 - - 60
(770F, cm, min)
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TABLE 15- AGGREGATE PROPERTIES

Property Coarse inter W-sand Fine Salvaged Combined
% Use ' 29 7 30 4 30 -
Sand Equivalent 71
Crushed Faces 79
L.A. Abrasion:

100 Rev. % Loss 49
500 Rev. % Loss 20

A copy of the mix design is included in Appendix F. The recommended bitumen content
was found to be 3.5%. Table 16 shows the comparison between the required criteria of mix design
and those obtained by design. The design also required that the mineral aggregate be mixed with

the required cement in the presence of 3 to 5% moisture by weight of the aggregate.
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TABLE 16- MIX DESIGN CRITERIA (RECYCLED CONCRETE)

Criteria Required as per Specs Achieved by Design
Air Voids (%) 50-7.0 54
Index of Retained 50f 80.8
Strength (%, min)
Wet Strength 150 366
(psi, min)
Stability 2000 3469
(Ibs, min})
Flow (1/100 in) 8-16 10

*
as per Special Provisions
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Asphalt Rubber Asphaltt Concrete {AR-AC) Mix Design

The mix design for asphalt rubber asphalt concrete was done by the ADOT Central
Materiats Laboratory. The sampies of aggregate used in the design were obtained from the Teepee
Ready Mix pit in Casa Grande, Arizona. The materials were designated as a Coarse aggregate, a
intermediate aggregate and a washed fine aggregate. Twenty percent granulated rubber of Type
C106 was used in rubbetized asphalt supplied by {nternational Rubber, Inc. of Chandler, Arizona.
The asphalt rubber was used at a rate of 7 percent in the mix. The asphalt cement used was grade
AC-10 suppiied by SUNBELT refinery company and produced at their Coolidge, Arizona plant. The
mineral admixture used was Type Il Portland Cement supplied by- Arizona Portland Cement
company. It was added to the mix at a rate of 2.0% by weight of the mineral aggregate. The
specifications for materials characteristics conform to those_ required in ADOT Standard
Specifications for Road and Bridge Construction, edition of 1987 (4), the special provisions and
addendum to special provisions of the project. Tables 17, 18 and 19 show the properties of
rubberized asphalt, AC-10 asphalt cement and aggregate respectively. The asphalt rubber material
was reacted for 24 hours by international Surfacing Inc. It is important to note that two other mix
designs were tried-one of them without any mineral admixture. One design was discarded due to
low stability value, and the other one without mineral admixture could not satisfy the index of
retained strength criteria.

A copy of the mix design is included in Appendix F. The design asphalt rubber content was
tound to t;e 7.0%. Table 20 shows the properties of the mix achieved by the design. The design

required that a minimum of 20% granulated rubber be added, by weight, to the asphalt cement.
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TABLE 17- RUBBERIZED ASPHALT PROPERTIES™

Test Parameter Test Result Specifications
Haake Viscosity 5500 1500 - 4000
(350°F, cps)

Brookfield Viscosity 5750 -
(350°F, cps)

Penetration, 1/10 mm 55 20 min
(770F, 100 gms,

5 secs, min)

Softening Paint, °F 144 450
Resilience {%) 32 15 min.

4
determined after construction
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TABLE 18- ASPHALT CEMENT (AC -10) PROPERTIES

Materlal Test Result e
Asphalt Cement;

Specific Gravity: 1.014

Absolute Viscosity 852 I

(140CF, poises)

Kinematic Viscosity 195
(275°F, cst, min)

[}

Penetration (77°F, S0 ~
100 gms, 5 secs, min)
Flash Point (P-M 425 -
closed tester,°F, min)

Solubility in TCE 99.9
(%, min)

n

AC Residue from RTFO:

Viscosity 1993 o
(140°F, poises, max)

Ductility 100+
{770F, cm, min)

*
as per addendum to Special Provisions
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TABLE 19- AGGREGATE PROPERTIES

Property Coarse Fine Combined Specification*
Bulk OD Sp Gr 2.545 2.593 2.562 2.35-2.85
SSD Sp. Gr. 2.581 - 2,618 . -

Water 1.41 0.95 1.25 0.00 - 2.50
Absorption (%)
Sand Equivalent 60 55 minimum
Crushed Faces (%) 80 70 minimum
LA Abras_ion: |
100 Rev. % Loss 4 9 maximum
500 Rev. % Loss 19 40 maximum

*
as per addendum to Special Provisions

A

TABLE 20- MIX PROPERTIES OF ASPHALT RUBBER ASPHALT CONGCRETE

Property (with 7% rubber)

Achieved by Design

Air Voids (%)
V.MA. (%)

Asphalt
Absorption (%)

Bulk Density, pcf
Maximum Density, pct

Stability
{Ibs, min)

Flow (1/100 in)

3.5

18.2

0.50

141.0

146.1

1376

11
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HOT PLANT EQUIPMENT AND SETUP
Hot Plant

The hot plant was a Cedar Rapids drum plant with a maximum rated capacity of 600 tons
per hour. Corn construction company typically opetated the plant at an operating capacity of 400
tons per hour. The plant utilized a center feed for recycle introduction into the hot ptant. The plant
utilized “digi-blend” automated controls to control the feed rates of the aggregate, asphalt and
recycied materials. The controls generate digital reports for the production in tons per hour across
the belts and the total tonnage to date for asphalt, AC mix and recycled mix. The burner fuel used
for the plant during the operation was number 2 diesel fuel,
Cold Feed Bins

Four cold feed bins were employed for the virgin aggregate. The bins, which were
individually controlled at the hot plant discharged on to a common conveyor belt which then
discharged on to an intermediate belt ieading to the mechanical mixture used to mix the aggregate
and cement admixture with water. Real time weighing of the aggregates on the belis was
performed with Ramsey belt scales. The aggregate gradation of each bin is shown in Table 21,
Cernent Silo and Pugmil

- One percent cement was introduced into the recycled asphalt concrete to improve the

retention properties. This was accomplished by mechanically mixing the cement with aggregate
and water in a pugmill type mixer. A vertical cement silo discharged through a vane auger onto a
weigh belt which distributed the cement into a vane feeder. The feeder, in turn, delivered the
cement onto the common belt through a pipe outlet just ahead of the aggregate discharge point
and just prior to the mixing water and pugmill mixer.
Storage Silo

A 100-ton storage silo was used as a gob hopper 1o load the haul vehicles. The hauling

distance was an average of 13 miles.

An aerial photo of the hot plant set-up is shown in Photo 1.
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TABLE 21- AGGREGATE GRADATION OF DIFFERENT COLD FEED BINS

Aggregate Type Sieve Size Percent Passing
Coarse 1in, 100
3/4in. 75-100
3/8in, 23-43
No. 200 0-2
Intermediate 1/2in. 100
3/8in. 80-100
1/4in. 30-80
No. 8 0-20
No. 200 0-3
Crushed Fines 3/8in. 100
1/4in. 80-100
No. 8 55-85
No. 40 10-38
No. 200 5-11
Washed Sand 3/8in. 100
1/4in. 90-100
No. 8 65-85
No. 40 11-31
No. 200 0-4

Calibration of Hot Plant

Corn Construction Company was completing a project on Interstate-10 at the time of
award of contract of this project. The plant was located approximately 0.25 mile north of interstate-
8 on the west side of Trekel Road in Casa Grande. The plant was not moved for this project.
Asphalt Concrete Friction Course (ACFC) production for the |-10 project was completed on April
20, 1990. The plant was recalibrated in the night of April 20 to accommodate the production of
recycled asphalt concrete which was scheduled to begin on Alpril 23, 1990. Since the plant had
been in continuous operation up to this time, the asphalt pump was not recalibrated. The cold feed

bins and the recycle bins were calibrated by the contractor by comparing the beit totais to platform
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scale totals. The platform scales were located beneath the discharge of storage silo. ADOT
personnel did not verity the scale weights. They only cbserved the calibration procedure.
CHANGE ORDERS ABOUT CONSTRUCTION
A change order was requested by the ATRC on April 20, 1990 10 incorporate the following
changes in construction of SHRP test sections. Some of these changes were eventually
implemented during construction of test sectioﬁs.
(1) The maximum overlay thickness should be 2.5 inches. This would require placing two
2.5 inch litts in test sections 1, 2, 3, and 4 instead of the 2 inch and 3 inch lifts required
earlier. Test section 9 was required to remain unchanged.
(2) The milling depth in all the SHRP test sections was reduced 1/2 inch, That eliminated
the miliing of ACFC on the test sections 2, 3, 6 and 8. The miiling on test section 10 was
required. The change altered the deep milling from 2.5 inches to 2 inches for test sections
1,4, 5, and 7. Test section was required to have milled up to 4 inches.
(3) A 30-foot ski was required to be used for grade control when milling the SHRP test
sections. Additionally, milling transitions between test sections were required to be tapered
al a slope of 1/2 inch per 10 feet minimum. Plunge cuts were specified to be not

acceptable.

CONSTRUCTION LAYQUT

The construction of SHRP and ADOT test sections for SPS-5 were carried out as per the
plan for the project IR-8-2(91). Table 22 shows the layout of the test sections. The ADOT sections
in the table correspond to the pavement designs and construclio‘n ’guidelines for the SHRP test
sections. The SHRP sections are in between the ADOT sections and usually of 500 feet length
except SHRP 040511 which is 600 feet. Construction of test sections was completed in 17 days.

Table 23 shows the dates of construction. The table also shows the daily high and low

temperatures on these days.

49



SPS-5 Construction Report by Hossain, Lattin & Scofield : November 6, 1990

% - ae |
R _‘

T -\ 3
e W T 3

LY

TABLE 22- CORRESPONDENCE BETWEEN SHRP TEST SECTIONS AND CONSTRUCTED TEST

SECTIONS
Construction Location SHRP Location
Section From To Section From To
ADOT 1 2221+35 2231 +.55 040507 2224 +91 2229+ 491
ADCT 2 2231+585 2237 +87 040504 2232+55 2237+55
ADOT 3 2237 +87 2252 +00 040503 2240+35 2245+35
ADOT 4 2252+00 2261+00 040508 2254 +00 2259+00
ADOT S 2265+16 2275+23 040509 2268+13 2273+13
ADOT 6 2275+00 2283+00 040502 2277+ 31 2282+ 31
ADOT7 2283+90 2290+95 040506 2285+40 2290 + 40
ADOT 8 2230+95 2297 +40 040505 2291 +43 2286 +43
ADOT 9 2298+40 2304 +48 040510 2299+27 2304 +27
ADOT 10 2308+07 2314+90 040511 2308+66 2314 +66
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TABLE 23- DAYS OF SPS-5 CONSTRUCTION AND TEMPERATURE

Day Date Daily Temperature (°F)
High Low

1 April 25 7 82 62
2 April 26 77 55
3 May 1 77 53
4 May 2 78 54
5 May 3 86 54

6 May 4 92 62
7 May 8 97 63
8 May 16 93 59
9 May 17 98 62
10 May 18 a5 64
1 May 21 95 53
12 May 22 98 64
13 May 23 103 69
14 May 24 100 76
15 May 31 93 61
16 June 4 111 67
17 June 13 102 o 69
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CONSTRUCTION OF TEST SECTION 1 (ADOT 1 & SHRP 040507)

The ADOT 1 was milied and paved during days 8, 10, 11, 12, 13 of the 17-day work on
SHRP test sections. The work consisted of milling existing two lanes of the test section and paving
with end:product asphalt concrete in three lifts.

Milling Layout

The milling sequence is shown in Figure M1 and the milling depths are shown in Table M1.
The pass sequence in Table M1 refers to milling sequence in Figure M1, Table 24 shows the range
in mill depths for the two lanes and corresponding dates of milling.

TABLE M1- MEASURED DEPTHS OF MILLING IN ADOT'S TEST SECTION 1.

Transverse Depth of Milling, Inches Average
Location, Milled Pass

Feet Longitudinal Location Along SHRP Test Section, Feet Depth

0 100 200 300 400 500

4 13/4 5 1/4 o 1/4 5 3/4 5 1/2 23/8 »3/8 g
10 5 1/2 5 3/4 53/4 0 3/4 2 1/2 51/2 25/8  gg
16 3 55/8 5 3/4 23/4 5 3/4 5 1/2 26/8  gg
22 3 27/8 3 23/ 78 Q12 27/8  gB
26 31/8 3 23/4 R34 3 25/8 27/8 100
22 2 7/8 »7/8 0 3/4 55/8 2 7/8 55/8 23/4 o8

Note: Transverse location is reporied in feet, measured from right edge of the east bound roadway.

TABLE 24- RANGE [N MILLING DEPTHS FOR ADOT 1 ON DIFFERENT LANES

Lane Date Day Range of Depth
(in)

LEFT 5/18/90 10 25/8-31/8

RIGHT 5/16/90 8 21/2-3

52



arinay & Loav v10av troav s Loav s10av Y LOOY ' c100v 1100% t10av
ot - . - N, S P P z . = ]
< -
L] L] - (¥ e -~
v 5 3 Nt - o t | " . " o -
- - - - - a o - - o ~ w I .L
. . . P Us » Y .u. ™ " w - ' P
vawns |3 trans - ol 1x b b4 N v . v - - y
" alduns ©  gduns | savis Tadis o gduIs 2 2 nduns 3 [P Seas e paems O
- P - | . . o " - " -
- < < e =
™ | bl
: dp " kB odlE HE f| B 3| & & oz s oo kol b s
B 2 qHE HE ¢ [E O F|E : f S O | N
- .| . * » -+ .
ok TR 1 1 - 1 S N I I T = ;& S B 1 Synd 1o
1 1470 0 ebpy by
18
- aB HQ . - -
(02 OEE PUC $L49D0 8 M O1=A1P | Te27113A e
3¢ 44 spus sbppig@ — | —— s 1) 0O1~AIP | TFIUIDITIOY
o PFIvsS
We seeyg i .
71 21 yila 3% RYIarl] v el
fweg | 1=2/1 2)
'C ILOW A0
¢ 210d sag ——> e 18 -
> —C—
[YIES] (nt/t 1) adjris
i voli sefd 10} YT ) Al R - T LTS ]
A ay 171w
iy :o:/f Da g
as —— as an 38
- > HLLYON D =
—p— r
”- 1 oy F it
veaned bujrige \ EYINTE cApsaprasdasy e pus
03 dap1d —7T T tut1 2) ....J._ L3 ‘g epesTd HIjA OB o
PIUsMAAREY I - fat/c 1) pue D SEEER] T|jueN T-71 1} lab g 20
Jny edg 17 d10H
11 3104 o] g9 re T
29 —— — C a0 ae v
—- - —<-
- -
(3} < aa
tub/c 21
funst 1 tarfo TH BUpE Feue)
(al) —f— Avnprug
36 a6 aot
as > gs N 01 —~-
(Y \« ./
- — - Stbugrite jo Aep yyn ayy vo seed gay ae —-<-
ot 20 suvam ay *-bre) Buprie Jo sdusnbas pur Aeq [ PN 4]
1] . W a2
pur >g ewssvd A6 uoyI322|p BUTLLIH - 201 !
FLTRIREULERY
:u:u-:-—-w:u:l gl U& EULISETLERTERRF LI BN L LUREL IR slraléju] —
bufrtie 1o widag 56 Ve —— 1837 00l 1t Afuo dprau squamainsraw yadag Jo1
TLgea0LE vafIvia
oy sbplig —— cyuswsand pa|[en —
)5 pus ises - T it 0 6y sousragas yaga bujrryw Jo yidap abersay 4 YO
woi) PA({IH 814N '
s1spinoys ubys I Juasmanry Aap buprnivn o - sdytag
puT 58T Ul0g / . a6 V6 ! e 1ot el G L TR Y
‘eede uo|yeuviy Qu1sI
widep v —— /( k —~C— .
i q10M - LY
1.0t toedc 1) J Catima g Jo
aum__—._—_j%,__qu_—u_ n___u___u_m_ndl_m___—ﬁnd_*—ﬂ___uq—_“_lq_____—__uuu——u.______ﬁu_ﬂm_"ﬁﬁ__-.-__—_“—_._._.\ﬁ;lh|.or_..~:n_
o o oo v o o R - " " N b " P n ol - " I o iR 4
- "~ s an ™ - a o - - - - - - - - 14 o b v o o ot
n.\ .n. a -»O —H o .ﬂ n.u - o w o w o L L3l w < - o v Ty nn - h r..
y v + . ¥ [ + ' - * ) . + . . . * .. -
° 3 g a~32 b4 a s E 3 s a s 2 4 a a b4 a b3 a 3 2 = b
-~

Figure M1- Pass Sequance of Miiling on ADOT 1



JPFD-D LONSUHUCULN Keport DY NOssain, Latin & deolield : wovemoer 7, 1990

Milling Process

The milling machine employed was a CAT PR-450 type. The same machine was used
throughout the entire project. The left pass milling for the right lane trench in ADOT 1 for some
reason began at the beginning of SHAP 040507 and progressed west to the beginning of ADOT 1.
Contractor was instructed to make this pass again from beginning of ADOT 1 to the end of ADOT
1. The result was that the 2.75" depth for this ADOT 1 trench was not really tapered at the
beginning of ADQOT 1. Photos 2 through 7 show the milier and the milling process. Photas 8
through 13 show the surface texture of milled surface and mill depth measurement process.

The milled surface was cleaned with a dry reel broom. In afl sections, the freshly milled
surfaces were broomed with a dry reel broom. The reel was angied 1o push loose material toward
the shoulder. This broom set right on vertical edges created by milling and was effective in
keeping loose material out of the corners. After a few passes of this broom a pickup broom was
used. Atthe beginning of the job this broom collectad loose material and lifted it and dumped it in
the belly dump trucks transporting mill material back to the stockpiles. This practice was
discontinued after the first or second day and material was discarded by other means. Photas 14
thru 16 show the brooms used in the construction.

The ADOT 1 milled surface was found to have a large amount of the stripping at the
interface between old pavement fayers. In this section the stripping covers almost the entire area
except for in the last 1q0 feet of the SHRP 040507 section. |

T_acking Précess

S$S-1h emulsion was applied for tacking at a rate of .0.1 gallon per square yard. The
breaking time of this emulsion was 5 to 15 minutes depending on the ambient air temperature of
the day. This information was collected from the contractor and ADOT proiect history. Photos 17

and 18 show the tacked surface.
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Photo 2- Milling Macine Used in Milling

Photo 3- Milling Machine with the Water truck
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Photo 4- Milling Process

Phota 5- Milling Process
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Photo 7- Collection of Milled Material
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Photo 12- Differential Mill Depth Measurement

Photo 13- Final tAill Deopth Rteasy
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Photo 14- Brooming of Milied section

Photo 15- Brooming of Milled Section
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Photo 16- Collection of Milled Materia! by Pickup Broom.
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Photo 17- Tacked Surface

Fhoto 18- Tacked Surface
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Paving Layout
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The paving was planned to be done in three lifts for both right and teft lanes. The paving

plan for this section has been shown in Figures P1, P2 and P3. Table 25 shows a summary of the

paving pian.

Paving Process

The paving of ADOT 1 started on May 16, 1990. The type of paver used by the contractor

was a Blaw-Knox PF-220 paver. Three identical pavers were used on the project; however, only

two were ever used in the SHRP sections, Paving of ADOT 1 was the first day of work in the End

Product sections. On the previous day (5/15/90), 3777 tons of end product had been paved in a

non-SHRP section of the project which is close to the ADOT requirement of 4000 Tons prior to

reaching SHRP sections. The right lane was paved first to be consistent with traffic control needs

elsewhere on the project. Photos 19 thru 24 show the paver and the paving operation.

TABLE 25- SUMMARY OF PAVING PLAN FOR ADOT 1

Lane Date Day Lift
RIGHT 5/16/90 8 1/3
5/22/90 12 2/3

5/24/90 14 3/3

LEFT 5/18/90 10 1/3
5/21/90 11 2/3

5/23/90 13 3/3
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Photo 20- Asphali Concrete Placernant
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Paving of lift 1 of 3 on the right lane of ADOT 1 began at 1:15 P.M. and was through the
end by 2:30 P.M.. The windrow temperature was around 240 degrees. The average lemperature
behind the paver was 225 degrees. This was a concern; however, the project people informed
ATRC pe}sonnel that temperatures for end product were not controllable by ADOT. The contractor
experienced a very low temperature on the 1-10 paving job which they had recently completed
withaut having a compaction problem. The uncompacted depth ranged from 2-7/8 inches 10 3-1/4
inches and compacted depth ranged from 2-1/4 inches to 2-3/4 inches. The depth measurements
were made by pushing the new pavement with the temperature probe and measuring the
penetration. This was not a sophisticated method, but it was quick and it did give an indicaticn of
actual depths. The problem with this method was that the probe can either drop into a depression
or stop on a rock and give an erroneous measurement. Lifts that were first ribbons can be
measured with respect to the unpaved section next to it, but second ribbens can cnly be
measured with the "probe” method. Thus the measured depths should only be considered as
approximate depths. However, due to lack of coring on SHRP sections, these depths were
considered as final depths. Photos 25 and 26 show the uncompacted and compacted depth

measurements.

The compaction was done with a steel drum roller. Photos 27 and 28 show the roller and
compaction process. Uniess otherwise mentioned, only one steel drum roller was used on a.Il
SHRP sections. The mat temperature was 220 degrees when rolling was done reached at the end
of SHRP 040507. Compared to later in the project, this temperature was high. Local station 1+90
to 2+50 of SHRP 040507 had a 1/4 inchrto 1/2 inch longitudinal hump at 12 feet right of the

roadway centerline. In this area the roller missed a portion and never got back to smooth it out.

This hurmp was not naticed after this day.
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Photo 26-Compacted Depth Measurement
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Photo 28- Rolling Process
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On May 18, paving of lift 1 of 3 on the left lane of ADOT 1 was done. The paving began at
4:30 P.M. and was complete by 5:15 P.M.. The temperature behind the paver averaged 223
degrees throughout most but was as low as 212 degrees at the end. The uncompacted depth was
consistel:my 2-3/4 inches and ranged from 2-1/4 inches to 2-5/8 inches deep after compaction.

The inner shoulder was paved about a {oct wide. That put a foot of the pavernent on the
soft shoulder material. Prior 10 paving on the next day it was noticed that along the entire length of
this section the 1 foot strip which had no support was cracked longitudinalty.

The lift 2 of 3 on the left lane was paved on May 21. Prior to paving, the contractor was
held up at the request of the ATRC so that nuclear densities could be obtained. Since ADOT did
not have a person or a gage on the job, the contractor's gage was used for measuring in-situ
densities.

The paving used the first 250 feet to taper from 0 inch depth to 2-1/2 inches depth by
taking the advantage of enough space in front of ADOT 1. This was necessary because ADOT 1
was at very beginning of tes! sections. After reaching the proper depth the actual SHRF section
040507 was entered. By local station 1+ 10 the contractor realized that the depth was too shallow
and started removing material behind the paver all the way back to local station 0+50. He pianned
to simply repave this but was reminded by ATRC personnel that there are no transverse joints
allowed in SHAP 500 feet test sections and that he had to remove the material. all the way back to
20 feet prior to SHRP section 040507. Material was scraped up off the roadway and dumped inio
the back of belly dump trucks that stili had their loads. This was also not acceptable and the
contractor ended up contaminating 3 full truckioads of material which had to be rejected. This
whole process took from 11:30 A.M, to 12:15 P.M.. A transverse joint does exist in this 2nd lift of
ADOT 1 which is 20 feet ahead of the actual 500 feet section beginning.

Finalty, ADOT 1 was paved between 12:30 P.M. and 1:15 P.M.. The temperature behind the
paver was between 221 degrees and 226 degrees. Lower readings were obtained but these were

from just prior to the section where material had been sitting during the removal of some of the
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pavement. The uncompacted depth was between 3-1/8 inches and 3.5 inches and compacted
depths ranged between 2.75 inches to 3.25 inches. There was discussion at this time about
adjusting the depth of the lift that would be placed on top of this section but it was decided against.
The reasém was that the depths could not be relied upon enough to warrant using a thinner lift on
top.

Prior to this day there had been a great deal of confusion about the nuclear density
readings. The operator was Gene Pena through Day 9. The End Product material started on Day 8.
The two problems were that 1) a new correction factor had to be established for the End Product
material, and 2} on Day 10 no ADQOT gage operator showed up and on Day 11 a new operator
showed up and added an arbitrary 5 pcf correction into the Troxler 46408 density gage. On this
day, Pay 11, a new correction factor was determined from readings taken at the 10 compliance
core locations. The correction factor determined was 2.0 pef for End Product as opposed to the
2.4 pcf for the Recycle. This 2 pcf is applicable to all End Product paved between Day 8 and Day
14. The compliance calculations used this 2 pcf and subtracted out the 5 pcf only where data
sheets noted that it was added in. The validity of this was confirmed with the operators.

The lift 2 of 3 on the right lane of ADOT 1 was paved in two ribbons on May 22, 1980. The
right ribbon was the first and extended over the 10 foot shoulder and had a 1 foot wedge sloping
left. The second ribbon filled in between the wedges of the left lane and the shoulder ribbon. On
the second ribbon, the paver drove with the large wheel of the paver riding on the siope of the left
lane. This may or may not have increased the density.

The right shoulder ribbon was paved between 8:30 AM. and 10:15 A.M.. The second
ribbon of ADOT 1 was paved between 10:30 AM. and 11:00 AM.. The temperature behind the
paver was between 199 degrees and 210 degrees. The time to final compaction was tygically on
the order of 1 hour at which time the temperatures had decreased by 50 degrees.

Placement of the top lift on ADOT 1 began on May 23, 1830 at 6:00 AM.. and was

complete by 6:45 AM... The temperature in the windrow was 237 degrees and ranged between 217
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degrees and 236 degrees behind the paver. The uncompacted depth ranged between 3 inches and
3-1/4 inches. After the first couple of roller passes and approximately 45 minutes later the
temperature in the mat ranged between 160 degrees and 182 degrees. The compacted depth
ranged bétween 2-3/8 inches and 2-1/2 inches.

The top lift of right lane of ADOT 1 was placed on May 24, 1990. Paving was not scheduted
to start until 2:00 P.M. so that mainline right lane paving into SHRP paving could be a continuous
operation. SHRP was not reached until after 3:00 P.M.. The right lane of ADOT 1 was paved against
the left lane which had already been paved.

The paving began at 3:20 P.M. and the end was reached by 3:55 P.M.. The temperature
ranged between 205 degrees and 221 degrees behind the paver. The uncompacted depth ranged
between 2.75 inches and 3 inches. Approximately 50 minutes later, the temperature ranged
between 155 degrees and 164 degrees and the compacted depth ranged between 2-1/4 inches
and 2-3/4 inches. Table 26 shows the summary of the paving of ADOT 1 as well as compliance
with the density requirements. The Py value or the Total Percentage of the 1ot within Upper Limit
(UL) and Lower Limit (LL) was calculated as betow:

The Target Value of the density was 98.0 percent of laboratory density.

UL =TV + 4.5 pcf

LL = TV - 4.5 pcf

Upper Quality Index = (UL - AVE}/s where AVE= Average density of a lot and s=
Standard Deviation.

Lower Quality Index = {AVE - LL)/s where AVE = Average density of a lot and s= Standard
Deviation.

Pt = (PU + PL) -100 where PU and PL were determined from Table 406-7 of ADOT

Standard Specification for Road and Bridge Construction (4).
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SAMPLING

The material sampling for the End Product material was done on May 18, 1990. Samples

taken at the plant and off the grade were:

(2)

(11)

és gallon drums MA already blended. This obtained in same way as MA for recycle was
obtained. (Sent to SHRP}

5 gallon buckets of AC-40 used for the End Product. (Sent to SHRP)

5 gallon samples ot mix (actually 1/2 bucket) off the grade at end of ADOT 1. (one of these

was used by project for compliance, one was sent to SHRP, and the other ane is currently

with ATRC]).

TABLE 26- SUMMARY OF PAVING ON ADOT 1

Lane Lift SHRP Compacted Gage/Point/Density Pt
Tonnage Depth (in) {pcf) (%)

Right 1/3 307 21/4-23/4 1/A/1393 ag
2/3 302 23/8-25/8 1/A/139.3 ey

3/3 302 21/4-23/4 1/A/137.8 70

Left 1/3 255 21/4-25/8 3/C/138.4 a9
2/3 275 = 3.0 1/A/134.4 42

3/3 279 23/8-21/2 1/A/139.2 98

Notes: 1. Gage: 1: Troxier Troxler 46408 (Thin Lifi)

3: Seaman C-200 {Contractor)

2. Points: A: 3, 6'& g'transverse @100 interval, 18 points
C:only 1 of 3, 6'& Q'transverse @100 interval, 6 points
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CONSTRUCTION OF TEST SECTION 2 {ADOT 2 & SHRP 040504}

The ADOT 2 was milled and paved during days 8, 10, 11, 12, 13, and 14 of the 17-day work
on SHRP test sections. The work consisted of milling two lanes of the existing pavement and
paving w.ith end-product asphalt concrete in two lifts. The overlay thickness was 5 inches with
minirnal milling.

Milling Layout

The milling sequence is shown in Figure M1 and the milling depths are shown in Table M2.
The pass sequence in Table M2 refers to milling sequence in Figure M1. Table 27 shows the mill

depths for the two lanes and carresponding dates of milling.

TABLE M-2- Measured Depths of Milling in ADOT's Test Section 2

Transverse Depth of Miiling, Inches Average
Location, Milled Pass
Feet Longitudinal Location Along SHRP Test Section, Feet Depth
o 100 200 300 400 500
10 C 0 0 0 o 0 0 8D
16 1 1/8 1 1/8 1 1/8 7/8 1 1/8 ’ 11/8 g
22 11/8 0 418 /8 11/8 1 1 11/8  gc

Trangverse location is reported in feet, measured fram right edge of the east bound roadway.

TABLE 27- MILLING DEPTHS FOR ADQT 2 FOR DIFFERENT LANES

Lane Date Day Range of Depth
{in)

LEFT 5/18/90 10 around 1

RIGHT 5/16/90 8 7/8-11/8
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Milling Process

The milling started on the right tane of ADOT 2 on May 16, 1990. The milling depth was too
shallow on the first pass and the entire right lane was remilled. Figure M2 shows the remilling on
the right‘ lane. The depth of remilling was 1-1/8 inches. The milling on the left lane was
accomplished on day 10. The estimated milling depth was around 1 inch. The milted surface was
cleaned in the same way as was in ADOT 1.

Tacking Process

. S8-1h emulsion was shot for tacking at a rate of 0.1 gallon per square yard. The break

times of this emulsion was 5 to 15 minutes depending on the ambient air temperature of the day.

Paving Layout

The paving with virgin AC mix was planned 10 be done in two lifts for both right and left
lanes. The paving plan for this section has been shown in Figures P2 and P3. Table 28 shows the

summary of the paving plan.

TABLE 28- SUMMARY OF PAVING PLAN FOR ADOT 2

Lane Date Day Lift

RIGHT 5/22/90 12 1/2
5/24/90 14 2/2

LEFT 5/21/90 11 1/2
5/23/90 13 2/2

Paving Process

The paving of lift 1 of 2 on the left lane started on May 21. The type of paver used by the
contractor was a Blaw-Knox PF-220 paver. At 10:20 AM. the contractor re-tacked a small strip

along the center of the roadway in the ADOT 2 that would be under the sloped wedge afler paving.
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The tack overtapped the previous tack by no more than 6 inches so there is a 6-inch strip with
double tack in ADOT 2 just left of the centerline. Paving began at 1:45 P.M. and continued until
2:30 P.M. The temperature behind the paver ranged from 206 degrees toward the middie to
between .222 degrees and 234 degrees at the ends. The uncompacted depth ranged from 2-7/8
inches to 3-1/2 inches and the compacted depths were not measured. At local station 4+15 in
SHRP 040504 the roller broke down until approximately 3:00 P.M. at which time the mat was 168
degrees. Rolling was finished at 3:20 P.M.. The temperatures of the mat was 149 degrees.

- The right lane of ADOT 2 was paved on May 22 in two ribbons. The right ribbon was first
and extended over the 10-foot shoulder and had a 1-foot wedge sloping left. The second ribbon
filled in between the wedges of the left lane and the shoulder ribbon. It was noted that on the
second ribbon, the paver drove with the large wheel of the paver riding on the slope of the left lane.
This may or may not have increased the density.

The right shoulder ribbon was paved between 8:30 AM. and 10:15 AM. The second
ribbon of ADOT 2 was paved between 11:00 A M. and 11:30 A M. The temperature behind the
paver was between 206 degrees and 231 degrees. The time to final compaction was typically on
the order of one hour at which time the temperatures had decreased by 50 degrees. The density
was measured by a Troxler 46408 nuclear density gage. The gage was set on its 1-inch thick
calibration plate for a 4-minute count 6 times. The average of all readings was 109.5 pcf with a
standard deviation of 0.527 pcf. The target value was 110 pcf but a tolerance of = 2.0 pcf was cited
as acceptable by Troxler. 1t was presumed that the gage was worki-ng properly.

On day 14 (05/24/90), lift 2 of 2 of the right lane was paved. Paving began at 6:50 A.M.
and was complete by 7:20 A.M. The temperature ranged between 221 degrees and 228 degrees
behind the paver. The uncompacted depth ranged between 2-3/4 inches and 3 inches. After
approximately 30 minutes later the temperature in the mat ranged between 170 degrees and 196

degrees. The compacted depth was 2-1/4 inches consistently.
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CONSTRUCTION OF TEST SECTION 3 (ADOT 3 & SHRP 040503)

The ADOT 3 was milted and paved during days 3, 4, 5, and 7 of the 17-day wark on SHRP
test sections. The work consisted of milling two lanes of the existing pavement and paving with
recycled-asphatt concrete in two lifts. The overtay thickness was 2.5 inches with 2.5 inches miliing.

Milling Layout

The milling sequence is shown in Figure M2 and the milling depths are shown in Table M3.
The pass sequence in Table M1 refers to milling sequence in Figure M2. Table 30 shows the mill
depths for the two lanes and corresponding dates of milling. In this section the mill depth
understandably decreases to nearly zero at the shoulder stripe due to absence of the ACFC. That
was a typical situation which showed how shafiow mill sections looked prior to the remilling that
was subsequently required. Section 3 was paved before the issue of inadequate milling surfaced
and was never remilled. There appeared to be less rutting and alligator cracking prior to milling in
this section compared to some of the later sections where remilling was required. This applies to
this lane and to the right lane which was done on the next day {05/02/80). On this day, the milling
in the right lane milled off a portion of the previous day's wedge; however, there was still at least 6
inches of unmilled pavernent left under the unmilled portion of the wedge. This conclusion was
verified visually. On the cross section view of the cut edge there was a layer of ACFC visibie,

Photos 29 thru 32 show this situation.
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Figure M2- Mifling Plan for Sections 3. 4,5 and 6.
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TABLE M-3- Measured Depths of Milling in ADOT’s Test Section 3

e

i
;

Transverse Depth of Milling, Inches | A\)erage |
Location, Miled Pass
Feet Longitudinal Location Along SHRP Test Section, Feet Depth
0 100 200 300 400 500
9.5 0 0 0 0 0 0 0 48
155 3/4 1 1 1/8 1 1 1 1/8 1 aA
215 ) 1/2) ) 1/2) (2 1/2) (2 1/2) (2 1/2) 2 1/2) 2 1/2) 45
05 3/4 5/8 5/8 3/4 5/8 3/4 /16 4g
o8 5/8 5/8 5/8 3/4 5/8 3/4 2/3 A
34 0 0 o 0 0 G o 3A

Notes: 1. Numbers in parenthesis are depths of milling with reference to new pavement,
2. Transverse location is reported in feet, measured from right edge of the east bound roadway.

TABLE 30- MILLING DEPTHS FOR ADOT 3 FOR DIFFERENT LANES

Lane Date Day Range of Depth
(in}
LEFT 05/03/90 5 23/8-3.0
RIGHT 05/02/90 4 23/8-25/8

Paving Layout
The paving was planned to be done in two lifts with recycled asphalt concrete on both

right and left lanes. The paving plan for this section has been shown in Figures P4 and P5. Table 31

shows a summary of the paving plan.
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SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1990

TABLE 31- SUMMARY OF PAVING PLAN FOR ADOT 3

Lane Date Day Lift

RIGHT 5/02/90 4 1/2
5/08/90 7 2/2

LEFT 5/01/90 3 1/2

5/03,/90 5 2/2

Paving Process

On May 1, 1990, paving started at the beginning of ADOT 3 placing Iit 1 of 2 on the left
lane at 2:20 P.M. and was completely placed, aithough not rolled, continued to the end of ADOT 4
by 4:30 P.M. and the end of ADOT 5 by 6:25 P.M.. The average temperature behind the paver was
252 degrees. The paver moved at approximately 25 {eet per minute so the majority of the time the
paver was not moving. Time gaps were generally between test sections and not inside. The overlay
thickness was 2.5 inches. In the morning, ihe milling of ADOT section 3 started in relation to the
paving of the previous day. The left half of sections 3 was paved on the previous day as shown in
Figure P4. The continuous ribbon from the previous day was placed with a wegge having a hingg
point beginning at the roadway centerline and directly above the location of the shallow mill mifling
line from the previous day. Since the adjacent right lane had not been milled prior 10 paving the left
lang, the wedge extended into the right lane covering nearly one foot of unmilied pavement.

The contractor was immedialety ini;)rmed of this deficiency. The crew laid out a control
line for remiliing ADOT 3. The new line was located one foot to the left of the centerline as opposed
to one foot to the right of the centerline as it had been. In order to make the fongitudinal joints
through ADOT 3 and other sections continuous, it was decided to continue the remill through

ADOT sections 3, 4 and 5. Figure M3 shows the remilling plan.
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5PS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1980

While laying out the contro! line it was revealed that the ribbon placed previously had
actually drifted a full two feet to the left by the time it reached the middle of ADOT & and then
straighteqed out. Because of this, the remill pass 4G actually ended approximately 200 feet inside
of SHRP section 9 at station 2270+ 15 where mill 4G became coincident with the first mill pass 4C.
The 4G mill pass did not add any depth to the mill, it only cut back the wedge further than the first
pass had cut it back,

On May 2 paving of lift 1 of 2 on the right lane began at 1:30 P.M. and completed after 2:30
P.M.. The average temperature behind the paver was 270 degrees and ranged from 265 degrees 1o
275 degrees. The uncompacted depth was 3 inches and the compacted depth was around 2.75
inches.

On May 3 paving of top lift of the left lane began at 7.30 A.M. and reached the end of
ADOT 3 at 8:30 A.M.. The temperature at the beginning of the section was 275 degrees and was
consistently 260 degrees throughout most of the rest of the section. The uncompacted depth was
consistently 3 inches and compacted depth was 2.5 inches. There was a wedge sloping to the
right. Atter rolling the slope was about 1 foot to 2.5 inches. Table 32 shows the summary of the

paving of ADOT 3 as well as compliance with the density requirements.
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SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1990

TABLE 32- SUMMARY OF PAVING ON ADOT 3

Lane - Lift SHRP Compacted Gage/Point/Density Pt
Tonnage Cepth (in) (pch (%)

Right 1/2 438 25/827/8 1/A/142.5 90
2/2 463 23/8-25/8 1/A/140.3 g2

Left 1/2 - =21/2 -
2/2 375 23/8-3.0 1/A/141.2 99

Notes: 1. Gage: 1: Troxler Troxier 46408 (Thin Lift)
2. Points: A 3", 6'& S'transverse @100 interval, 18 points



SPS-5 Construction Report by Hossain, Latlin & Scofield : November 7, 1890

CONSTRUCTION OF TEST SECTION 4 (ADOT 4 & SHRP 040508)

The ADOT 4 was milled and paved during days 1, 2, 3, 4, 5, and 7 of the 17-day work on
SHRP test sections. The work consisted of milling two lanes of the existing pavement and paving
with recycled asphalt concrete in two lifts. The overlay thickness was 5.0 inches with 2.0 inches
milling.
Milling Layout and Process

The milling sequence is shown in Figure M2 and the milling depths are shown in Table M4.
The pass sequence in Table M4 refers to milling sequence in Figure M2. Table 33 shows the mill
depths for the two lanes and corresponding dates of milling. The milling depth on this section was
chosen to be 2-3/4 inches so that it would be 2 inches greater than the minimum restoration depth
of 0.75 inch. The original SHRP specification was depths of 0.5 inch and 2.5 inches for minimum

and maximum restoration respectively.

TABLE M-4 Measured Depths of Milling in ADOT's Test Section 4

Transverse Depth of Milling, inches Average
Location, Milled Pass
Feet Longitudinal Location Alang SHRP Test Section, Feet Depth
0 100 200 300 400 500
6 o174 13/4 13/4 53/8 5 51/4 51/16 13
12 0 3/4 3 o 3/4 5 3/4 5 1/8 »3/4 213/18 o
16 5 1/4 25/8 21/2 ' 23/4 2 5/8 »5/8 29/16 1A
20 23/8 25/8 25/8 2:3/4 25/8 23/4 25/8 1A
22 (%8 @YYy @¥%%h @B @ ey % o8
32 23/4 23/4 23/4 23/4 23/4 23/4 23/4 2A

Notes: 1. Numbers in parenthesis are depths of milling with reference to new pavement.
2. Transverse location is reported in feet, measured from right edge of the east bound roadway.
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SPS-5 Construction Report by Hossain, Lattin & Scofield : October 25, 1930

Photo 33- Cracked Pavement before Milling

Photo 34- Cracked Pavement after Milling
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SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1990

Tacking Process

S8-1h emulsion was shot tor tacking at a rate of 0.1 gallon per square yard. The break

may be mentioned that ADOT 4 was ccnstructed on the first day of work on SHRP sections. The

tacking process was similar for all the test sections constructed later.
Paving Layout

plan for this section has been shown in Figures P4, P5 and P&. Table 34 shows a summary of the

paving plan.

TABLE 34- SUMMARY OF PAVING PLAN FOR ADOT 4

Lane Date Day Lift

RIGHT 04/25/90 1 1/3
05/02/90 4 2/3

05/08/90 7 3/3

LEFT 04/26/90 2 1/3

05/01/90 3 2/3

05,/03,/90 5 ' 3/3
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SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1950
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Paving Process

On April 24, 1990, paving started with the placement of fift 1 of 3 on the right lane. This is
the first paving on the SHRP section. The average temperature of recycle material in the windrow
was 265 degrees but ranged from 255 degrees 10 285 degrees. All measurements taken behind the
lay-down machine were between 255 degrees and 265 degrees. The compacted depth of the lift
was 2 inches 1o 2.25 inches. No rolling pattern could be established.

Alter paving, a nuclear density gage experiment was performed. Earlier in the day three
differént Troxter nuclear gages were calibrated using the same cores taken from a non-SHRFP
portion of the project paved the previous day. The experiment consisted of getting nuclear density
readings with all three gages at random locations on the right fane of ADOT 4. The ADOT gage
used was Troxler Mode! 34118 (Serial 7083) from Casa Grande Construction. Two other gages
were borrowed from Troxler. Those were Models 4545 {Continuous) and Model Troxler 46408
{Thin Lift). Cores were retrieved from the measurement loactions and densities were determined
from the cores in the laboratory. A statistical analysis of the results showed that all gages were
faily consistent in density measurements. The mean density values obtained from gage
measurements and mean density from laboratory test results of core samples were also similar. A
detailed analysis report on this experiment appears in the Appendix G.

On day 2 (04/25/90) paving started on lift 1 of 3 on the ieft lane. Windrow temperatures
were between 275 degrees and 280 degrees. The mat was compacted until the tempefature was
down around 150 to 175 degrees.

On day 3 (05/01/90), paving started at the beginning of ADOT 3 at 2:20 P.M. and was
completely placed, although not rolled, to the end of ADOT 4 (lift 2 of 3 on the left lane) by 4:30
P.M. The average temperature behind the paver was 262 degrees. The paver moved at
approximately 25 feet per minute $0 the majority of the time the paver was not maoving. Time gaps

were generally between test sections and not inside. The overlay thickness was 2.5 inches and
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SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1990

changed to 2 inches on the next section. The 0.5 inch decrease was achieved gradually over the
first 90 feet of the 432-foot milling transition used in this section.

O_n day 4 (05/02/90) paving of lift 2 of 3 on the right lane began at 3:30 P.M. on ADOT 4
and completed around 4:15 P.M.. The average temperature behind the paver was 263 degrees and
ranged from 250 degrees at the beginning to 270 throughout the second half. The uncompacted
depth was 3 inches and the compacted depth was around 2.75 inches.

On May 3, 1990, top lift of ADOT 4 on left lane was paved in one continuous ribbon. Paving
began at 8:30 A.M. and reached the end of ADOT 4 by 9:30 A.M. The temperature was cansistentty
between 250 degrees and 260 degrees. The uncompacted depth was 3 inches to 3-1/8 inches and
the compacted depths ranged between 2.5 inches and 2.75 inches .

On May 8, paving of the top lift (3/3) on the right lane was completed. Table 35 shows the

summary of the paving of ADOT 4 as well as compliance with the density requirements.
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TABLE 35- SUMMARY OF PAVING ON ADOT 4

Lane Lift - SHRP Compacted Gage/Point/Density Pr
Tonnage Depth (in) (pcf) (%)
Right 1/3 302 21/4-21/2 1/B/141.3 99
2/3 258 23/4 1/A/139.2 98
3/3 276 21/2-23/4 1/A/140.8 98
Left 1/3 166 =21/4-21/2 2/C/136.5 53
2/3 - =25/8 . -
3/3 375 21/4-21/2 1/A/141.4 98
Notes: 1. Gage: 1: Troxter Troxler 46408 (Thin Lift)

2: Troxler 4645 (Continuous)

2. Points: A: 3", 6'& 9Q'transverse @100 interval, 18 points
B: 10 random points, 10 points
C:only 1 of 3", 6'& 9'transverse @100’ interval, 6 points

100



SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1990 ot et
i}_ E LT

CONSTRUCTION OF TEST SECTION 5 (ADOT 5 & SHRP 040509)

The ADOT 5 was milled and paved during days 3, 4, 5, and 7 of the 17-day wark on SHRP
test sections. The work consisted of milling two lanes of the existing pavement énd paving with
recycled .aspha!t concrete in two lifts. The overiay thickness was 2.0 inches with 2.0 inches milling.
Milling Layout and Process

The milling sequence is shown in Figure M2 and the milling depths are shown in Table M3.
The pass sequence In Table M5 refers o milling sequence in Figure M2. Table 36 shows the mill
depths for the two tanes and corresponding dates of milling.

The milling began on the left lane at station 2265+00 and tapered from 0 inch to 2.75
inches over 432 feet. It was noticed that 2,75 inches milling exposed the stripping at the old
pavement interface. The stripping was more prominent in the wheel paths which were more
distressed than other areas of the pavermnent. Photos 35 and 36 show this stripping.

On May 2, milling of ADOT 5 started in relation to the paving on the previous day. ADOT 5

was later remilled on the wedge as shown in Figure M3,

TABLE 36- RANGE IN MILLING DEPTHS FOR ADOT 5 FOR DIFFERENT LANES

Lane Date Day Range of Depth
(in)
LEFT 5/01/90 3 25/8-3.0
RIGHT 5/02/90 4 21/4-25/8
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Phoio 26- Close-up of Sinpping
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SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1990

Paving Layout and Process

The paving was ptanned to be done in two litts for both right and left lanes. The paving
plan for this section has been shown in Figures P4 and P5. Table 37 shows a summary of the
paving pl.an.

Paving of the lift 1 of 2 on the left lane started at the beginning of ADOT 3 at 2:20 P.M, and
was completely placed, although not rolied, to the end of ADOT 5 by 6:25 P.M. The average
temperature behind the paver was 271 degrees for ADQT 5. The paver moved at approximately 25
feet per minute so the majority of the time the paver was not moving. Time gaps were generally
between test sections and not inside. The coverlay thickness was 2.5 inches in ADOT 3 and
changed to 2 inches in ADOT 5. The 0.5 inch decrease was obtained gradually over the first 90 feet
of the 432 feet milling transition used in this section.

On May 2, 1990, paving of lift 1 of 2 on the right lane in ADOT 5 began before 5:00 P.M.
and completed at 6:00 P.M. The temperature behind the paver was 260 degrees throughout the
section. Inside the actual SHRP 040509 section, the uncompacted depth was 2.75 inches and the
compacted depth was 2 inches.

On May 3 paving of lift 2 of 2 on the left lane on ADOT 5 began at 9:45 AM. and reached
the end of ADOT 5 by 10:40 A.M. The temperature averaged 258 degrees but varied between 250
degrees and 265 degrees. The uncompacted depth was 2.75 inches and the compacted depth
ranged between 2 inches and 2.25 inches.

Qn May 8 paving of the lift 2 of 2 on the right lane was paved. Hot plant sampling of
recycled asphalt pavement materials was done on this day. Table 38 shows ithe summary of paving

on ADOT 5 as well as compliance with the density requirements.
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SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1990

TABLE M-5- Measured Depths of Milling in ADOT’s Test Section 5

Transverse Depth of Milling, Inches Average
Location, Milled Pass
Feet Longitudinal Location Along SHRP Test Section, Feet Depth
0 100 200 300 400 500
6 13/4 18/4 2 17/8 2 17/8 17/8  4p
12 21/2  ,3/8  ,1/4  ,1/8  ,3/8  ,3/8 213 4
165 0 5/8 29/16  ,3/8 5 7/16 ,1/8 25/8 2 1/2 ¢
25 23/"11 2?'/E', 27/8 2:3/4 25/8 23/4 23/4 3D
225 (2 1/2) (2 7/16) (2 11/16) (2 1/4) (2) (2 3/8) (2 3/8) 4c
28 3 23/4 3 3 25/8  p3/4 27/8 3D
32 23/4 Q34 ,7/8 3 3 2 9/4 27/8 3¢

Numbers in parenthesis are depths of milling with reference to new pavement.
Transverse location is reported in feet, measured from right edge of the east bound roadway.

TABLE 37- SUMMARY OF PAVING PLAN FOR ADOT 5

Lane Date Day Lift

RIGHT 05/02/90 4 1/2
05/08/90 7 2/2

LEFT 05/01/90 3 1/2

05/03/90 5 2/2
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Sampling

{2

()

(1)
M

3)

On May 8, recycled materials were sampled off the plant. The samples consist of:

55 gallon drums coarse and fine Recycled Asphalt Pavement (RAP) material afier blended.
fhis was obtained by running the drum dryer plant in the morning without the asphalt
concrete or mineral admixture. Materials were transported from bins to silo as usual
except no other material added. The sample was actually collected from a chute on side of
silo directly into barrels (Sent to SHRP).

5 galion buckets of the same Recycled Asphalt Pavement (RAP) material described above
(Currently at the ATRC).

55 gallon drums of blended mineral aggregate used in the recycle mix. This was obtained
from the spiitter jﬂst prior 10 the aggregate feed into the hot drum. The cement feed was
claimed to have been shut off prior to dropping this sample to the splitter (Sent to SHRP).
5 gallon buckets of AC-20 taken from valve off of drum feeder hose (Sent to SHRP).

5 gallon portland cement taken off the belt below cement silo. Cement was delivered to
site ance a day (Currently at the ATRC).

5 galton buckets full of recycle mix were obtained off the grade. These were taken later in
the day. (One of these was used by the ADOT project personne! far compliance testing,

one was sent to SHRP along with the above samples, and the other one is currently at the

ATRC).

105



SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1990

TABLE 38- SUMMARY OF PAVING ON ADOT 5

Lane Lift SHRP Compacted Gage/Point/Density Pt
Tonnage Depth (in) {pch (%)

Right 1/2 294 21/4-25/8 1/A/139.7 100
2/2 277 23/8 1/A/139.1 87

Left 1/2 - = 2 - -
2/2 - 23/8 1/A/141.1 100

Notes: 1. Gage:

2. Points:

1: Troxler Troxler 46408 (Thin Lift)

A: 3, 6'& 9'transverse @100 interval, 18 points
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CONSTRUCTION OF TEST SECTION 6 (ADOT 6 & SHRP 040502)

The ADOT 6 was milled and paved during days 3, 4, 5, 6, and 7 of the 17-day work on
SHRP test sections. The work consisted of miliing two lanes of the existing pavement and paving
with recy.cled asphalt concrete in one lift. The overiay thickness was 2.0 inches with average 1.0
inch milling.

Milling Layout and Process

The milling sequence is shown in Figure M2 and the milling depths are shown in Table Mé6.
The pass sequence in Table M6 refers to milling sequence in Figure M2. Table 39 shows the mill
depths for the two lanes and corresponding dates of milling.

The milling began on the left lane on May 1. On the next day, the right lane was milled. The
milling was inadequate because the asphalt concrete friction course (ACFC) was stilt visible (Phota
37). The remilling was reguested by the ATRC and was done on May 4. On that day the right lane
was remilled. The re-milling sequence has been illustrated in Figure M3. The first pass of the milling
machine was the left pass of the right lane. The average depth of the right edge of this pass with
reference to the previous elevation was 1 inch. This would put the middle of the right lane at a
depth of approximately 1.25 inch to 1.5 inch. Atter completing the left pass of sections ADOT 6, 8,
and 10, the milling machine started remilling of the right pass of ADOT 6. On the right pass it
appeared that though the milier setup was such that the depths at the middte of the two passes
matched up, the depth on the right edge wés essentially flush with the shoulder. This would mean
the miller was milling on a slope and not getting any new depth in the right wheel péth. Finally on
May 8, the final milling of ADOT 6 was completed. The right edge at the shoulder stripe had a
vertical edge after this mill pass was complete. The average depth was 3/4 inch on this right edge

and ranged from 1/2 inch to 7/8 inch. Photo 38 shows the remilied right tane.
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FPhoto 37- Insufficient Milling on ADOT 6
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TABLE M-6- Measured Depths of Milling in ADOT's Test Section &

Transverse Depth of Milling, Inches Average
Location, Milled Pass
Feet Longitudina! Location Along SHRP Test Section, Feet Depth
0 100 200 300 400 500
165 5/8 9/16 3/4 1/2 1/2 1/2 9/16 4
22 1 3/4 1 1 7/8 1 15/16 3G
28 1 7/8 1 7/8 1 1 1 3F

Transverse location is reported in feet, measured from right edge of the east bound roadway.

TABLE 39- RANGE IN MILLING DEPTHS FOR ADOT 6 FOR DIFFERENT LANES

Lane Date Day Range of Depth
(in)
LEFT 5/01/60 3 3/4-11/8
RIGHT 5/02,5/04, 5/08 4,6&7 1/2-7/8
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Photo 39- Right Lane Paving on ADOT &

Phaoto 40- Right Lane Paving on ADOT 6
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TABLE 41- SUMMARY OF PAVING ON ADOT 6

November 7, 1890

S

Lane Lift SHRP Compacted Gage/Point/Density Pr

' Tonnage Depth (in) {(pcf) (%)

Right N 234 21/2 1/A/139.9 93

Left 1/1 181 20-21/2 1/A/140.7 100
Notes: 1. Gage: 1: Troxler Troxler 46408 (Thin Lift)

Points:
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CONSTRUCTION OF TEST SECTION 7 (ADOT 7 & SHRP 040506)

The ADOT 7 was milled and paved during days 8, 9, 14, and 16 of the 17-day work on
SHRP test sections. The work consisted of milling two lanes of the existing pavement and paving
with endlproduct (virgin) asphalt concrete in two lifts. The overlay thickness was 2.0 inches with
average over 2.0 inches milling.
Milling Layout and Process

The milling sequence is shown in Figure M1 and the milling depths are shown in Table M7.
The pass sequence in Table M7 refers to milling sequence in Figure M1. Table 42 shows the mill
depths for the two lanes and corrasponding dates of milling.

The milling began on the right lane on May 16. This was an intensive surface preparation
section. The depth of milling was slightly more than 2 inches in most of the cases. On the next day,

the left lane was milled.
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TABLE M-7- Measured Depths of Milling in ADOT's Test Section 7
Transverse Depth of Milling, Inches Average
Location, Miled Pass
Feet Longitudinal Location Along SHRP Test Section, Feet Depth Seguence
0 100 200 300 400 500
5 2 1/2 5 1/2 0 1/2 53/4 21/2 91/2 21/2 gL
9 3 2 3/4 2 3/4 2 7/8 2 7/8 2 7/8 2 7/8 8K
15. 31/4 31/8 31/8 31/8 3 31/8 31/8 8J
21 23/4 23/4 0 3/4 23/4 23/4 2 7/8 23/4 aJ
21 @78 'Y @A eV @ e ¥4 s
o7 27/8 23/4 31/8 3 2?/8 23/4 2?/8 a3
32 5 3/4 51/8 3 03/4 2 7/8 0 3/4 . 27/8  ga
a8 p 11/2 11/8 1172 1 1/8 1 1/4 13/8  ga

Numbers in parenthesis are depths of milling with reference to new pavement.
Transverse location is reported in feet, measured from right edge of the east bound roadway.

TABLE 42- MILLING DEFTHS FOR ADOT 7 FOR DIFFERENT LANES

Lane Date Day Range of Depth
(in)

RIGHT 5/16/90 8 23/4-31/4

LEFT 5/17/90 9 23/4-31/8
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Faving Layout and Process
The paving was planned to be done in two lifts with end-product asphalt concrete for both
right and left lanes. The paving plan for this section has been shown in Figures P1 and P3. Table 43

shows a summary of the paving plan.

TABLE 43- SUMMARY OF PAVING PLAN FOR ADOT 7

Lane Date Day Lift

RIGHT 05/16/90 8 1/2
05/24/90 14 2/2

LEFT 05/17/90 9 1/2

06/04/90 16 2/2

On May 16, lift 1 of 2 on the right lane was paved between 3:30 P.M. and 5:00 P.M. The
temperature behind the paver was 221 degrees at the beginning and ranged from 240 degrees and
250 degrees throughout the majority of the section. The uncompacted depth was 2-3/4 inches to
2-7/8 inches and the compacted depth ranged between 2-3/8 inches and 2-1/2 inches. On May
17, 1ift 1 of 2 of the teft 1ang was paved. Paving began :at 12:30 P.M. and was compleled by 1:45
P.M.. The temperature at the beginning of the SHRP 040506 section was 213 degrees, 230 degrees
in the middle, and down to 208 degrees by the end. At local station 4 + 50 the temperature was 190
degrees before the first pass of the roller. The material was laid at a depth of 2-5/8 inches o 2.75
inches and compacted to depths of 2-3/8 inches to 2.5 inches.

On May 24, paving on lift 2 of 2 on the right lane of ADOT 7 was started. Some difficulties
were faced while paving this section. The first 50 feet of the section was paved before it was
determined that the mat was too shallow. Contractor removed material behind paver in wheel path

and backed up to beginning. The first 50 feet was repaved and again, it was too shallow. The same
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removal was done and the first 50 feet was paved for the third time. This time the mat was deep
enough and paving continued. The summary data for paving does not inciude any of the data from
the first two attempts. The paving began at 5:40 P.M. a-nd ended at 6:15 P.M.. The windrow
temperatijre was on the order of 225 degrees. The mat temperature behind the paver was between
220 degrees and 231 degrees. The uncompacted depth ranged between 2-1/4 inches and 2-5/8
inches and compacted ranged between 1-3/4 inches and 1-7/8 inches. Paver stops were frequent
due 10 siow delivery of material. Paver stops made 0.5 inches to 1 inches transverse humps that
were not visible after roliing. Stops were recorded at local stations 0+ 15, 0+42, and 4 +02.

On June 4, the final lift of on the left lane of ADQT 7 was completed. This had been missad
on a pravious date, and due to Contractor scheduling, was not completed until this day. The
cortractor was completing end product paving on a part of the original reconstruction project west
of the SHRP test sections near the truck stop at Hidden Valley T.l. June 1, the hot plant was
switched back to End Product. The production of that day was 4201 tons satisfying the 4000 ton
regquirermnent prior to reaching SHRP sections on the next work day (08/04/S0).

On June 4, paving of lift 2 of 2 on the left lane of ADOT 7 began at 4:45 P.M. and ended at
5:15 P.M. The temperature behind the paver was 222 degrees to 227 degrees-. The uncompacted
depth was between 2-5/8 inches and 3-3/8 inches. Temperatures had reached between 160
degrees and 173 degrees when the final compaction was done about an hour later. Compacted
depths ranged from 2-1/4 inches to 2-3/4 inches. Table 44 shows the summary of paving on

ADOT 7 as well as compliance with the density requirements.
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TABLE 44- SUMMARY OF PAVING ON ADOT 7

Lane Lift SHRP Compacted Gage/Point/Density Pr
Tonnage Depth (in) {pcf) {%)

Right 1/2 - 23/8-21/2 1/A/140.0 100
2/2 231 13/4-17/8 1/A/136.2 50

Left 1/2 207 23/8-21/2 1/A/138.9 57
2/2 161 21/4-23/4 4/8/138.9 a8

Notes: 1. Gage: 1: Troxler Troxler 46408 (Thin Lift)
4: Troxler 34118 (Casa Grande)
2. Points: A 3, 6'& Q'transverse @100 interval, 18 points

b: 10 random points, 10 points

117



SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1990

CONSTRUCTION OF TEST SECTION 8 (ADOT 8 & SHRP 040505}

The ADOT 8 was milled and paved during days 5, 6, 8, 14, and 16 of the 17-day work on
SHRP test sections. The work consisted of milling two lanes of the existing pavement and paving
with end:product {virgin) asphalt concrete in one lit. The overlay thickness was 2.0 inches with
average 1.0 inches milling.

Milling Layout and Process

The milling sequence is shown in Figure M1 and the milling depths are shown in Table M8.
The pass sequence in Table M8 refers to milling sequence in Figure M1. Table 45 shows the mill
depths {or the two lanes and corresponding dates of milling.

The left lane of ADOT 8 was milled on May 3. This was a nominal surface preparation
section. The depth of milling was around 1 inch in most of the cases. The milling began on the right
lane on May 4. In order to verify that 3/4-inch milling depth originally planned was inadequate to
remcve ACFC in the badly rutted sections, the ruts in the right wheel path were measured. The
measurements were as follows:

Longitudinal Offset Depth

0 1/2 inches
100 1/2 inches
200 1.0"
300 3/4"
400 1.0"
500 3/4"

After completing the left pass of sections ADOT 6, 8, and 10 the miller backed down the
right pass in the same sections. ADOT 8 was inspected and looked satisfactory in the wet
condition. On drying, the milling on this section was found unsatisfactory. Photos 41 thru 44 show
the milled surface on ADOT 8. The right pass of ADOT 8 would be remilled one maore time. On the
first right pass it appeared that the miller was milling on a slope and not getting any new depth in
the right wheel path. On May 16, the right lane of ADOT 8 was remilled. The remilling sequence has

been shown in Figure M3.
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Fhoto 42- insufficient Milling on ADOT 8
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Photo 43- Milled Surface on ADOT 8

Photo 44- Milled Surface on ADQT 8
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TABLE M-8- Measured Depths of Milling in ADOT's Test Section 8

Transverse Depth of Milling, Inches Average
Location, Milled Pass
Feet Longitudinal Location Atong SHRP Test Section, Feet Depth
0 100 200 300 400 500
16 11/4 11/8 11/4 11/2 1 1/4 11/2 13/8 &g
|

Transverse location is reported in feet, measured from right edge of the east bound roadway.

TABLE 45- RANGE IN MILLING DEPTHS FOR ADCT 8 FCR DIFFERENT LANES

Lane Date Day Range of Depth
(in)

RIGHT 5/4/90,5/16/90 6,8 11/4-11/2

LEFT 5/3/90 5 3/4

Paving Layout and Process

The paving was planned to be done in one lift of 2.0 inches with end-product asphait
concrete for both right and left anes. The paving plan for this section has been shown in Figure F3.
Table 46 shows a summary of the paving plan.

On May 24 paving of lift 1 of 1 on the right lane started. The paving began at 6:15 P.M. and
ended at 7:40 P.M. At 6:40 P.M. the pa\rer had reached local station 4+10 and stopped. This
happened because there was not enough material to finish the section, no trucks were waiting to
dump, and the hot plant had apparently been shut down. The material quantity had been
miscalculated. The hot plant was already in the process of being recalibrated for Asphalt Concrete
Friction Course {ACFC) which was scheduled to begin on the next day of work. The contractor was

told that if they did not get more material out to the job, the entire 500 feet SHRP section 0405050
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would have to be removed and redone because a transverse joint inside the 500 feet section was
out of specification. A final load was delivered at 7:30 P.M. and paving continued 1o the end of the
section. The uncompacted depth throughout the section ranged from 2-1/2 inches to 2-7/8
inches. fhe compacted depth ranged from 1-7/8 inches to 2 inches toward the middle and was 1-
5/8 inches at the very end. Paver stops were frequent in this section. They were at local stations
0+26, 0+52, 0+91, 3+32, 3+48, 4410 @ 6:40 P.M., 4+15 @ 7:20 P.M., 4+20 @ 7:30 P.M,, and
4+98,

. On June 4 paving of lift 1 of 1 on the left lane of ADOT 8 started. Paving began at 5:00 P.M.
and ended at 5:40 P.M.. The temperature behind the paver was 228 degrees 10 235 degrees. The
uncompacted depth was between 3 inches and 2-1/8 inches. Nearly one hour after the final
compaction was done, temperatures reached between 172 degrees and 191 degrees. Compacted
depths ranged from 2-7/8 inches to 2-1/8 inches. There was suspicion that the reported
uncompacted depths were compacted depths in reality.

Tabte 47 shows the summary of paving on ADOT 8 as well as compliance with the density

requirements.

TABLE 46- SUMMARY OF PAVING PLAN FOR ADOT 8

Lane Date Day Lift
RIGHT 05/24 /30 14 1/1
LEFT 06,/04/90 16 1/1
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TABLE 47- SUMMARY OF PAVING ON ADOT 8

Lane Lift SHRP Compacted Gage/Point/Density PT

Tonnage _ Depth (in) (pch (%)

Right i7al 188 15/8-2.0 1/A/137.7 72

Left /1 114 21/8-27/8 4/B/138.9 100
Notes: 1. Gage: 1: Troxler Traxler 46408 (Thin Lift)

4: Troxler 3411B {Casa Grande)

2. Points: A: 3', 6’& 9'transverse @100 interval, 18 points
B: 10 random points, 10 points
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CONSTRUCTION OF TEST SECTION g {ADOT 9 & ADOT 040510)

The ADOT 9is one of two test sections built by ADOT as additional test sections in SP5-5.
The design of this section is a so-called "inverted” design and utilized recycled overlay over virgin
mix. Thel work consisted of deep milling (about 4 inches) of existing pavement, paving the milled
trench with virgin asphalt concrete and an overlay of 3 inche_s of recycled asphalt concrete mix.
The ADOT 9 was milled and paved during days 8, 9, and 15 of the 17-day work on SHRP test
sections.

Milling Layout and Process

The milling sequence is shown in Figure M1 and the milling depths are shown in Table M9,
The pass sequence in Table M3 refers to milling sequence in Figure M1, Table 48 shows the mill
depths for the two lanes and corresponding dates of milling.

The milling began on the right lane on May 16.. This was an intensive surface preparation
section. The depth of milling was around 4 inches in most of the cases. The existing ACFC was
completely milied off. The thickness of ACFC layer was 1 inch to 1-1/4 inch.

The trench for ADOT 9 ends 168 feet west of the canal bridge structure. At this point the
miller ited up from the 4-inch depth and began toward the bridge, tapering from § inch down to 3
inches at the bridge approach slab. The reason for this was that the ADOT 9 trench would be
paved with End product material up to the end of the 4-inch portion and left for several days until
paving a second left with recycled asphalt concrete. In the meantime, a temporary ramp, paved on
roofing paper, was constructed over the last twenty feet approaching the bridge so that the trafic
did not experience a high bump. Photos 45 and 46 show this temporary paving.

On May 17, the left lane of ADOT @ was milied. The milling matched the production on the
previous day. The miller moved at a rate of 50 feet per minute which is typical of the speed
throughout the project. The tack truck applied tack at a rate of 0.1 galions per square yard and the

truck moved at a rate of 14 feet per second.
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TABLE M-9 Measured Depths of Milling in ADOT's Test Section 9.

Transverse Depth of Milling, Inches Average
Location, , Milled Pass
Feet - Longitudinal Location Along SHRP Test Section, Feet Depth
0 100 200 300 400 500
0 37/8  43/8  49/8 4 41/8  41/8 a1/ gp
6 45/8 4 4 4 4 5 414 gp
9- 4 3 1/2 41/8 27/8 73/4 53/4 37/8  gq
i5 4 1/4 33/4 4 41/8 4172 41/8 418 8o
21 47/8 4 4 4 4 37/8 4 80
20 @ w @'l @ @7 @y e
26 31/2 4 4V/4 4 4 41/8 4 9F
42 41/8 37/8 41/8 4 1/4 £ 1/8 4 4V/8  gp
38 - ; . 41/2 33/4 33/4 4 S

Numbers in parenthesis are depths of milling with reference 10 new pavement.
Transverse location is reported in feet, measured from right edge of the east bound roadway.

TABLE 48- MILLING DEPTHS FOR ADOT 9 FOR DIFFERENT LANES

Lane . Date ' Day Range of Depth

(in)
RIGHT 5/16/90 8 23/8-3.0
LEFT 5/17 /90 9 31/2-41/8
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Paving in ADOT 9 exiended beyond the limits of the underlying End Product material into
the transition area where milling increased depth gradually until reaching a depth of 3 inches at the
bridge approach slab. The milling was completed in this way so that the recycle lift in ADOT 9
could be; laid at constant depth and stit meet flush with the approach slab. Prior to paving to the
bridge, the temporary ramp just prior to the approach slab was removed with a loader.

Table 50 shows the summary of paving on ADOT g as well as compliance with the density

requirements.

TABLE 50- SUMMARY OF PAVING ON ADOT g

Lane Lift SHRP Compacted Gage/Point/Density P
Tonnage Depth (in) (pcf) (%)
*
Right 1/2 302 31/2-41/4 1/A/140.4 91
2/2 277" 27/8-3.0 4/8/143.0 100
Left 1/2 283" 4.0-43/8 1/A/138.2 57
2/2 188" 3.0-31/4 . ]

*
virgin asphalt concrete

*

*recycled asphalt cancrete
Notes: 1. Gage: 1: Troxter Troxler 46408 (Thin Lift)
4: Troxler 3411B (Casa Grande)

2. Points: A: 3", 8'& 9'transverse @100' interval, 18 points
B: 10 random points, 10 points
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CONSTRUCTION OF TEST SECTION 10 (ADOT 10 & SHRP 040511)

ADOCT 10 is the second test section of ADOT's own experiment in SPS-5. This section
empioys a 2-inch overlay of Asphalt Rubber Asphalt Concrete (AR-AC). The ADOT 10 was milled
and pavéd during days 5, 6, 10, and 17 of the 17-day work on SHRP test sections. The work
consisted of milling the existing asphalt concrete friction course and paving with Asphait Rubber
Asphalt Concrete (AR-AC) in one lift. The overlay thickness was 2.0 inches with average 1.0 inch
milling.

Milling Layout and Process

The milling sequence is shown in Figure M1 and the milling depths are shown in Table
M10. The pass sequence in Table M10 refers to milling sequence in Figure M1. Table 51 shows the
mill depths for the two lanes and corresponding dates of milling.

The left lane of ADOT 8 was milled on May 3. This was a nominal surface preparation
section. The depth of milling was around 1 inch in most of the cases. The milling began on the right
fane on May 4. In order to verify that 0.75 inch milling depth originally planned was inadequate to
remove ACFC in the badiy rutted sections, the ruts in the right wheel path were measured, The
measurements were as follows:

Longitudinal offset (i) Depth

0 1.0 inches
100 3/4 inches
200 7/8 inches
300 3/4 inches
400 3/4 inches
500 1/2 inches

Ater completing the left pass of sections ADOT 86, 8, and 10 the miller backed down the
right pass in the same sections. ADOT 10 was inspected and appeared to be properly milled. This
section was still wet. Later when the surface dried up deficiency in milling was found. The right

pass of ADCT 10 was remilled. it appeared that on the right pass, the milier was milling on a slope
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and was not getting any depth on the right wheet path. On May 18, the right lane was remilled. The

remilling sequence has been shown in Figure M3. Photos 47 thru 50 show the milled surface.

TABLE M-10- Measured Depths of Milling in ADOT's Test Section 10.

1
Transverse Depth of Milling, Inches Average
Location, Milled Pass
Feet Longitudinal Location Along SHRAP Test Section, Feet Depth
0 100 200 300 400 500 600
| 22 1 1 7/8 1 /8 3/4 7/8 1 5D

Transverse location is reparted in feet, measured from right edge of the east bound roadway.

TABLE 51- RANGE IN MILLING DEPTHS FOR ADOT 10 FOR DIFFERENT LANES

Lane Date Day Range of Depth
(in)
RIGHT 5/4/90, 5/18/90 6, 10 3/4-11/2
LEFT 5/08/90 ’ 5 =3/4
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Photo 47- Insufficient Milling on ADOT 10

Photo 48- Insufficient Milling on ADOT 10
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Photo 48- Milled Surface of ADOT 10

Photo 50- Milled Surface on ADOT 10
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Paving Layout and Process
The paving was planned to be done in one lift with asphalt rubber concrete for both right
and left lanes. The paving plan for this section has been shown in Figure P6. Table 52 shows a

summary of the paving plan.

TABLE 52- SUMMARY OF PAVING PLAN FOR ADOT 10

Lane Date Day Lift
RIGHT 08/13/90 17 11
LEFT 06/13/90 17 1/1

Cn June 13 paving of ADOT 10 started. Two batches of asphait rubber were mixed. Table

53 give the weight-volume conversions of the materials mixed.

TABLE 53- WEIGHT-VOLUME CONVERSION OF ASPHALT RUBBER MATERIALS

BATCH MIX. AC-10 VOLUME AC-10 VOLUME AC-10 WEIGHT  WEIGHT PERCENT
NO.  TEMP @ MiX TEMP (gal) @ 60 OF (gal) (fos) RUBBER (lbs)  RUBBER
1 360°F 2900 2608 22195 5400 (108 bags) 243 %
2 375CF 2850 9549 21694 4300 (86 bags)  19.8 %

|
BATCH AC AC-10 VOLUME AC-10 VOLUME AC-10 WEIGHT WEIGHT PERCENT

NO.  TEMP @ MIX TEMP (gal) @ 60 °F (ga) (Ibs) RUBBER (bs)  RUBBER
|
1 450CF 2900 2524 21480 5400 (108 bags)  25.1 %
2 450F 2850 2481 21115 4300 (86 bags)  20.4 %
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Photos 51 and 52 show the mixing process. Photos 53 and 54 show the boot truck and the
tonnage indicator.

The volume of AC used was read off of the gage on the mixer. The calculated percentage
of rubber is dependent upon where that gage is measuring the volume of AC delivered. The rubber
weight was simply determined from the bag count and the fact that each bag weighed 50 pounds.

Both foads of mixed asphalt rubber were weighed on the scale at the hot plant with the
following results. The boot truck when full of Load 1 material weighed 57,500 pounds and 29,720
pounds aiter unloading into larger tank. Load 2 weighed 56,100 pounds when full of Load 2
material and was not weighed after unloading. It must be assumed that the boot truck had the
same amount of material left over after unloading. if that was the case, the same tare weight was
applicable.

Haake viscosities were determined with a Haake viscometer by Rick Laveen of
International Surfacing Inc. Photo 55 shows a Haake viscometer. Load 1 had a viscosity of 4000
cps at 350°F after an approximate reaction time of 1 hour. A second reading of 5000 cps was
taken at 347°F after an approximate reaction time of 1 hour and 10 minutes.

Load 2 was hotter and had a viscosity of 2000 cps at 376°F after an approximate reaction
time of 1 hour. A secand reading of 3800 cps was taken at 340°F after waiting an additional 15
minutes for the material to cool. It was intended to get the viscosity at 350°F; hc;weven the maZeria.l
cooled on the outside of the one-gallon sampte cans first and when the temperature in the middle
of the can reads 360°F, the temperature after mixing the sample and bringing in the side material
rmay drop considerably below the target of 350°F. Thus the target temperature was not achieved.
A second one-gallon can which sat for a half hour was 1ested when the temperature reached 350°
with a reading of 4000 cps. This sample cbviously had much more viscous material at the edges

and bottom of the can and could not be considered representative of the material as it was

delivered first.
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Photo 51- Hooper for Loading Rubber

Photo 52- Rubber Loading into Boot Truck
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Photo 53- Boot Truck

Photo 54- Tonnage Indicator on Boot Truck
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FPhoto 55- Haake Viscometer
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A chronological description of the asphalt rubber mixing process is as follows:

3:00 A.M. Started mixing Load 1.

4.00 A.M. Boot truck full of approximately 2900 galions of asphalt rubber.

4:50 AM Haake viscosities taken.

4:55 AM. Two 1-gallon asphalt rubber samples pulled out for SHRP (Both samples are with
ATRC).

5:00 AM. Boot truck weighed.

510 A.M. Boot truck contents pumped into large second tank.

--- Boot truck weighed.

5:30 A.M. Started mixing Load 2.

6:00 AM. Boot truck full of approximately 2850 gattons of asphalt rubber.

------ Another boaot truck filled up with AC-30 tack. Rubber truck waits for that truck to move
out of way.

------ Boot truck weighed.

7:00 AM. Boot truck contents pumped into farge second tank.

------ Tack truck on way 1o project.

------ Aggregate samples obtained from splitter. Cement in sample. One full splitter trough
full wsa transferred into 3 ﬁve-gallon buckets. Third bucket contained most of the
fines left in bottom of trough (All three are with ATRC).

7:30 A M. Asphalt rubber binder first mixed with aggregate.

8:50 A.M. First truck drops material in windrow.

The paving on the right lane began at 9:00 A.M. and ended at 9:20 A.M. Photo 56 shows
the paving operation. The temperature behind the paver ranged from 255 degrees to 277 degrees.

Photo 57 shows the temperature measurement operation.
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Photo 56- Asphalt Rubber Asphalt Concrete Paving
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The uncompacted depth ranged from 2-1/4 inches to 2.5/8 inches. Compacted depth
ranged between 1-7/8 inches and 2-1/4 inches after 3 passes of the rollers. Rolling was much
more organized than all other days. Three rollers were used and were staggered so that the fulf
width of .pavement was compacted at the same time. Nuclear density readings were taken after
each pass of the roller. The rolling continued in double vibratory mode until the density reading
stopped increasing. Then static rolfing was done. The final rolling on the right lane consisted of 9
passes double vibratory and 3 passes static.

Paving on the lelt lane began at 4:50 P.M. and was completed by 5:30 P.M. The
temperature behind the paver was 270 degrees to 274 degrees. The uncompacted depth was 2.25
inches.

Rolling was commenced faster on this section. Rolters were right behind the paver. The
same procedure for determining the adequacy of rolling was employed. This section required 10
double vibratory passes and 2 static passes. The total rolling time from start to end was 1 and a
halt hours. The temperature at the end of rolling was around 185 degrees.

Paving at the beginning and end of ADOT 10 was full width as shown in Figure PB. This
was because the beginning of ADOT is at the east end of the bridge and the road was milled way
down to 2 inches near the departure slab and down 10 2 inches near the very end of the section
because paving had to match flush ﬁrith the existing roadway surface outside tr;e job.

Nuclear density readings were obtained for the rubber section along with cores for
correlation. The results indicated very low compliance but the results were suspect. The cores
showed a much higher compliance than the nuclear reading. The core resuits must be considered

the more accurate of the two methods. Table 54 shows the summary of paving on ADOT 10.
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TABLE 54- SUMMARY OF PAVING ON ABOT 10

Lane Lift SHRP Compacted Gage/Point /Density Pt
' Tonnage Depth (in) (pef) (%)
*
Right 11 146 2.0-23/8 4/B/132.9 18
*
Left 1/1 180 21/4 4/B/132.2 16

*asphatt rubber asphalt concrete

o
No end-product specification. Calculation done in the same way as for test sections 1-9.

Notes: 1. Gage: 4: Troxler 3411B (Casa Grande)

2. Points: B: 10 random points, 10 points

SAMPLING
Samples obtained irorn ADOT 10 were:

{(3) 5 gallon buckets of aggregate taken at the plant from the splitter. These do have lhfa
cement in them. (Currently at the ATRC).

(1 50 pound bag of granulated rubber. (Currently at the ATRC).

(4} 1-gallon buckets of reacted asphall rubber binder material. {One of these was sent 10 Wl
for testing and the other three gallons of material currently are at the ATRC).
The AC-10 material was not sampled by the ATRC. One gallon was sampled by the project

and sent to Central Materials for testing.
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PROBLEMS ENCOUNTERED IN ASPHALT RUBBER MIX DESIGN

The development of mix design for asphalt rubber was slow. On June 6, the stability
obtained by ADOT Materials Testing section for the asphalt rubber asphalt concrete material was
800 Ibs. .According to ADOT Materials Test Engineer-. a typical asphalt rubber mix should have
stability around 1400 Ibs-2000 Ibs. The ADOT lab was doing test mixes to see if cement could raise
the stability to an acceptable number. There was also concern about paving full width in the
asphalt rubber test section due 1o all of the milling that had been done. There was a 1.5 inches lip
at the right shoulder and the propased lift thickness was to be 2 inches. This would have made the
material on the shoulder too thin as far as Materials section was concerned. By the end of this day,
ADOT Materials Testing had obtained a mix design where the stability was up to 1100 1bs which
had 2% cement and 7.9% binder. ADOT Materials Test Engineer recommended at that time to use
this mix design and not to pave full width and to only pave with a 1.5 inch mat thickness. Before
paving started on the next Thursday, ATRC personnel expressed the opinion that these
concessions would compromise the test section and that the ATRC would rather not lose this
section yet. It was decided that the contractor would not be allowed to pave as planned. The
contractor opted to pave the following Wednesday, June 13. A meeting was set up for June 12. On
June 12 a meeting between ADOT project personnel, ATRC representatives, contractor and the
subcontractor {International Surfacing, Inc.) was held in the contractors office. A new mix desién
for rubber was obtained and the plan was set. The rubber section would be paved 2 inches thick
and would not be paved full width. Full width would have been acceptable if the rumble rock on the
shouider could have been removed. This was attempted .unsuccessfully on June 12, 1980 after the
meeting. However, the paving commenced on the next day, June 13. No other problem was

encountered during paving.
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COST ANALYSIS
The analysis of initial construction cost of SHRP test sections was done in order to get
an idea of initial construction costs of different rehabilitation strategies applied in SPS-5
experime;nt. Both contractar's bid price and state estimates were used in the analysis. The cost
consisted of cost of materials {bituminous binder and mineral admixture) and paving cost {asphalt
concrete or asphalt rubber asphalt concrete). It is to be noted that cost of aggregates is included
in the cost for asphalt concrete. The milling and tacking costs were left out of the analysis because
they were similar for all the test sections. In ADOT bid pricing, the milling s paid per square yard.
There are two categories of milling cost depending on the depth of milling. ADOT pays $0.30-80.40
for milling 1/2 inch whereas for milling 1 inch to 3 inches the payment varies from $0.65 to $0.80.
Since all SHRP sections for SPS-5 had more than or equal to 1 inch of milling, the cost of milling
was essentially similar for all sections. The cost of milling for a 500 feet by 12 feet SHRP test
section was about $467.0. The tacking cost is usually paid based on the amount of materials used
in tons. A constant rate of 0.1 gallon per square yard of $SS1h emulsion was used on all the
sections. Since the sizes of all test sections were equal (except ADOT 9 which is 600 feet), tacking
cost was also left out in the analysis. The cost of tacking on a 500 feet by 12 feet section was about
$67.0.
it is important 1o note that the bid costs used in the analysis represent hthe cost required for
the items corresponding to this project only and do not necessarily are the actual costs. However,
the state estimates can be used as average cost of the items mentioned. The state estimales are
based on the historical data about similar-types of construction whereas the contractor bid costs
reflect a "manipulation” where some bid items are lower or higher that actual costs. Table 55 shows
the summary of cumutative cost of materials and paving from the state estimate as well as those
paid to the contractor for different test sections. The results do not include the mobilization, milling
and tacking cost. However, they include the asphalt plant set up cost as included in the cost of

asphalt concrete. Appendix H includes the cost analysis results done item by item.

145



SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1990

TABLE 55- ACTUAL AND ESTIMATED CosT OF CONSTRUCTION OF TEST SECTIONS

Right Lane

Test Left Lane
Sectio.n As-built Cost State Estimate As-built Cost
040507 15,410 16,012 17,333
040504 7,524 7.818 8,457
040503 6,127 (partial) 5,779 (partial) 14,722
040508 3.856 (partial) 3,637 (partiaf) 13,660
040509 3,775(partial) 3,560 (partial) 9,330
040502 2,858 2,789 3,824
0405086 5,467 5,680 No
040505 2,171 2,256 3,581
0403510 4,747 4,747 8,567
040511 16,888 11,266 13,698

State Estimate
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18,637
8,788
13.884
12,833
8,799
3,606
Cata
3.720
9,567
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CONCLUSIONS
The SPS-5 test sections were constructed successfully. However, the following
important conclusions can be drawn from this construction project:

1} L.ow stability was experienced in asphalt rubber asphalt concrete mix design. A mix with
stability value of 1100 Ibs was used in construction. The mix contained 7.0 percent rubber
modified asphalt and 2 percent Type Il Portland cement as mineral admixture.

2} In the test sections with minimum restoration strategy, only the asphalt concrete friction
course (ACFC) was planned to be milled off. Though the as-built thickness of ACFC layer
was 1/2 inch, the milling depth was as high as 1 inch to remove this layer. This happened
due to non-uniform ACFC layer and rutting on existing pavement. On ADOT 8 and 10, rut
depths varied from 1/2 inchto 1 inch.

3) Differential milling depth was obtained due to the use of a 6-foot milling width in one pass.
This led to remilling on a number of test sections. The remilling could have been eliminated
by using a 12-foot milling width.

4) ADOT requirement of 4000 tons asphalt concrete production before paving SHRP section
was critical and was not satisfied on one test section with recycled asphalt concrete.
However, the SHRP reguirements regarding production were fully met on all sections.

5) The requirements for asphalt concrete in ADOT standard specification section 416 for
compaction were in confiict with SHRP requirements. This happened because of the fact
that ADOT specifications required taking ten 4-inch diameter cores from random locations
on the newly constructed pavement and density measurements in the taboratory on these
cores. Since SHRP prohibits any caring on test sections, density measurements were made
by the Nuclear gages. Though initial experimentation showed that all the gages used on the

project were fairly consistent, some readings from the gages suspected to be wrong.
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£) Compacted density problems were experienced on the left lanas of ADOT 2 and ADOT 4.
Low density was also suspected on ADOT 10. However, where there was no end-product
specifications for this section.

7) The measurements of compacted thickness on the second ribbon of paving was
approximate and did not necessarily reflect the true thicknesses. Due to absence of coring,
actual thicknesses could not be obtained.

8) The analysis of initial cost of diffarent rehabilitation strategies revealed that thick overlays
and the asphalt rubber asphalt concrete overlays were the most expensive strategies.

However, asphalt rubber asphalt concrete costs were high due to higher bid price of the

contractor.

RECOMMENDATIONS

Based on the experience of SPS-5 construction in Arizona, the following recommendations

can be made:;

1} Tne miliing equipment should be capable of milling a minimum of 12 feet. The 6-foot miliing
width used on SHRP test sections produced differential milled depths. Also, the ins.pection
was difficult with 6-foot milting width.

2) In order to ensure the tolerance in overay thickness precisely, it is important that the 1est
sections be surveyed before and during construction, especially if a wearing course is to be
removed. The tolerances expected by SHRP were extraordinary and normal construction
practices are nol capable of producing such tcierances. Survey profiles should be

performed to obtain the best tolerances possibie.
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Specific Pavement Studles
Experimental Design and Research Plan
for Experiment SPS-5

Rehabilitation of Asphalt Concrete Pavements

INTRODUCTION

The studies of rehabilitation and overlay techniques were the strongest
contenders for {nelusion in Specific Pavement Studies {SPS) as determined by
previous balloting of highway agenclies. pParticipation in and support of the
research plans by the state and provincial highway agencies {ndicates enthusiasm
for early implementation of the plan. Successful completion of the research
project SPS-3, ~Rehabilitation of Asphalt Concrete Psvements,” and the project
SPS-6, nRehabilication of Jointed Portland Cement Concrete Pavements,” will make
major contributions to oul ability to increase 1ife of the exiscing primary
highway system of the United States and Canada through proper use of

rehabilitation and overlay techniques.

The experimental designs and research plans presenced neT for §P5-3 weTe
adapted Irom the Specific Pavement Srudies on hot recycling of aspnalt contre=e

(AC) pavements originally Gescribed in the Hay 19886 g-rggecic Hignway ResezTzh

Procram Resezrcn Plans issued by the Transportation Research Board., Some &=
the original experimental design factoIs have been revised based on STaxe and

province ¢asires and budget limicatzions. These plans have peen prepared DY the

SupP in cocperatien with state and provincial highway @2gency personnel
participating in various meeTings, 4inclucing an $p5-5 wcrhkshop helc in
“azshingzon, D.C., February 27-28, 1629, The recommendations 0X the participants

Zfrom 23 states &nd provinces anéd THWA are incorporazed into -ne experimental
design and research plan described in +his reporz. 1Inis —esearcn pian wiltl be
used by highway agencies and SHRP as a guide foT selecting cancidate projects
to be considered for inclusion im -ne S$PS-5 experiment and for design anc
conszruction ¢l the test sections.

o
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PROBLEM STATEMENT

Many United States and Canadian highway agencies are faced with cthe
difficult task of determining the best way to treat’ existing aging and
.duteriorating asphalt concrete pavements. Not only wust they determine which
rehabilitation procedures work best under which circumstances, but they must also
determine the most appropriate time to apply such rehabilitation trestments.
The problem is further complicated by the need to address an entire network of

pavements at various levels of condition and age with limited funding resources.

AsPhait concrete overlays are the most widely used method for
rehabilitation of asphalt contrete pavements in the United States. Pavement
surface preparation and type and thickness of overlay are the mest Ilmportant
details of such rehabilitation methods. Thus, determining the effects of these
details on performance under a variety of circumstances is an area of urgently

needecd research that will help develop improved rehabilictacion design procedures.

I

Onme o the major LIPP objectives is "To Develop Improved Design

Methodologies and Strategies for the Rehabilitation of Existing Pavements.” A
generally accepted approath for evaluating pavement mzintenance and

rehabllitetion alternacives is the use of pavement management concepts inclucdin

life-cycle cost anzlyses of construction and rehabilitation activities. The
ability to precdict the performance and 1ife expectancy of various rehabilitation

trategies, with and without overlays, is essential to pavement manazgement and
Corsequently, the developmen: of improved periormancs

tion stvategies is essentiel =o

m

preciczions models fer various rehabilic
acnleving tne LTPP objectives and should be one of the early products of =the

reseszTehn.

2JECTIVE

tne objective of tnis study is to develop improved performanc
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models to be used for determining the additional pavement life that can be

expected irom application of a variety of asphalt concrete (AC) rehabilitation
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methods - and strategles® ranging from mini{mal:to.maxipun investment in the
rehabilitation treatment. The :;;a:nenns being ;Eudled {nclude combinations of
surface preparations, overlay thicknesses, and AC overlay ctype. The  study
.gbjeCtiye,includes a deternmination of the influence of environmental region and
.}niéiﬁlﬂpaééhént cond{tion on the effectiveness of rehabilitation metheods.
Accomplishing this objective will provide substantially improved "tools” for use
in pavement management and life-cycle cost analysis activities.

PRODUCTS

One of the primary specific products of this portion of the SHRP-LTFP
research will be to evaluate and {mprove portions of the AASHTO Guide for Design
Pavement Stuructures that pertain to pavement rehabilitation design methods,

life-cycle cost analysis, and pavement management. The SPS-5 and SPS-6

experiments will provide uniforw and structured field performance data upon vwhich
"Part 1I1 - Pavement Design Procedures for Rehabilitation of Existing Pavements”
and the sections on pavement management and life-cycle cost analysis of the
ALSHTO Guide can be evaluated and improved. These products are a cirect response
to che :first two objectives of the LTPP program, vhich are 1) to evaluate

existing pavement design procedures, and 2) develop improved pavement

.rehabilitation design methods and strategies.

The structural overlay method for rehabilitation of existing pavemants Thaz

is included in the AASHTC Suide is based on a thickpess or structural deliciency

ZPPIOacn ThAT presumas Che existing pavement is structurally inasdequate IoT
anticipated future traffic and climatic conditions. This experiment will provide
we2ans for the field verificartion of this design apprcach. In addizien, these

AASHTD design procedures are not apolicable to non-strusturzl deficiencies and

ciner functional rehabilitation reeds. However, these factors will be considered

In this experimenc.

This study will produce definitive data concerning AC pavement performance
and extended life prediczions, including the relative cost effectiveness ol
various vehsbllitztion mecthods and s=rategies involving the use of vizgin and
Tecycled asphalt mix, and Tanging {rom minimun surface preparazion with thin AC

overlay To extensive surface preparation vwith thick AC overlay.
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The key ﬁroduct: from the proposed study will include the folloving:

d[. Comparisons and development of empirical prediction models for
performance of AC pavements with different intensities of surface
Preparation, with thin and thick AC overlays, and with virgin and

recycled AC overlay mixtures.

2. Evaluation and field verification of the SHTO Guide design procedues
for rehabilitation of existing AC pavements with AC overlays, and other

analytical overlay design procedures for AC pavements,

3. Derermination of appropriate timing to rehabilitate AC pavements in

relation to existing condition and type of rehabilitatien procedures.

L. Develecpument of procedures to verify and update the pavement pemagement
and life-cycle cost concepts in the AASHTO Guide using the performance

Prediction models developed for rehabilitated AC pavements.

5. Development of a comprehensive data base on the performance of
rehabilitated &L pavements for use by state and provincial engineers

and octher researchers.

BENZFITS TO PLRTICIPATING HIGCKWAY AGENCIZS

This experiment will provide the states and provinces with actual data on
the ccost  and parformance of alternmative methods for aspnzlt  pavement
Tenavilication. These data are necessary for the accurate use ©fi pavement
Tanazement systems, including life-cycle cost analysis and preciztions. in
these cdirect benefics, participating highwvay agencies will receive
ancillary  benefizs 25 &  result of cirect involvement  in  cthe
example, the inreraczions berveen the agency's personnel and the
SHR? staf{l, contract researchers, and highway rersonnel from other zgencies will

produce valuable insights and exchange of idezs.
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To evaluate innovative rebabllltltion designs and local practices,
sponsoring states and provinces can constyuct addi;ionAl test sections on or near
the SPS experimental projects containing factors of special interest. For
example, an agency interested {n evalusting the performance of a proprietary
product such as a recycling sdmixture, could construct additional test sections
glong with the national experiment test s;ctions. SHRP will assist with the
design, data collection, and performance evaluacion of such experiments and will

provide coordination for desired regional or partisl experiment.

Another primary benefit to participating highwvay agencies is that a porzion
of the research will be conducted using the specific pavements and construction
praczices employed by the participating highvay authority, allowing direct use
of the results by the agency. Having cest sections within & jurisdiction
provides the ppportunity for the suthority to link performance measuremencs based
on the local pavement evaluation technigues directly te the national pavement
data base being developed by SHRP. For example, highway sgencies using &
Dyvraflect or Roadrater defleccion measurement device can develop correlations
with the <falling wveight deflectomelel measurements periormed using SHAP

equipment.

IXPERIMERTAL DIZSICR

"

The recommended experimental design 1is showvn in Tadble 1. 1t icdentiiies

the pripary experimental factors and thelr relationships with each other. 1able

(=)

jden=ifies site Telated factors ALICSS the top and renabilitaTion TTesTmENn-S
Gown =he sides. Each column in this arvangement Tepresents two project locations
esch of which fncorporates several rest sections. fach Tow represents 3 series

oF test sections with specific features TO we comszructed at €ach project

Tnis experimentel design is a coorcéinated research »lan iprended To produce

data and perioTmance informzcion for a variety of overlay procecures constructed
'y

to exrend the 1life of existing aspnalt concrete pavements. 1he primary factors

being studied are 1) the degree of surface preparation, 2) overlay zaterial

(recycled oxr wvirgin AC), 3) -hickness of AC overlay, and, &) environmental



Table 1. Experimental design for SPS-5, rehabilitation of asphalt concrete pavements.
FACTORS FOR
MOISTURE, WET DRY
TEMPERATURE,
AND T
PAVEMENT | pper7e | NOFREEZE! FREEZE | NO FREEZE
CONDITION
REHAEBILITATION FATR|POOR| FAIR | POOR FATR& POOR| FAIR | POOR
PROCEDURES —l
Suriace Overjzy Overlay Iy
. ) ¥ \.Lpl 1 ¢
Prep. Maienal  [Thickness %‘6\ -“Uv I S.Uk{ gﬁl{ & 5 >
Rouuns
Maint 0 XX XX xx | xx XX XX XX XX
{Convoly
Recyeled 2-inch XX XX XX XX XX Pe X% X |
AC S-inch XX XX XX %X X% %X 1% %X
Minimum
Vignn " 2-inch XX X% XX XX XX XX XX XX
AC S-1nch XX XX xX XX XX XX XX X%
Rcoyeied 2-inch XX XX XX XX X XX xX %X
R4 S-inch XX XX L LA XX XX XX XX
Intensive | | |
Virgin 2-inch XX XX XX XX XX XX XX NX
AC 5-inch XX XX X% XX nX XX XX N
® Each "x" designzies 2 1251 secton o
1-0
Subgrade Soil: Fine pml*u""] {e

Traffic: >835 KESAL/Year
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(climatic) factors: Other considerations are 1)¢nthLn;.condition"of“prGnant
2) subgrade soil, and 3).traffic volume-and.load. -+ In addition, the experiment
will include other sections desired by the highway agency to evaluate local
practices or innovative fearures,

SHRP fully recognizes that no agency is able to continue in service any test
seccion, even-for research purposes, that becomes unsafe of disruptive to traffic
flow, When in the judgment of the highway agency, a test section reaches such
a condition, it should be rreated as considered appropriste by the state or
provincial highway agency. Such sections will be removed from the study and SHRP
will endeavor to obtain final condition data prior to their creatment by the

highway agency.

Sice Relsted Facrors

Site related facters include the four climatic regions (wet-freeze, wet-mno
freeze, dry-freeze, and dry-no ZIreeze) and two pavement conditions (fair and
poor). These levels of climatie regions and pavement conditions will resulz in
éight different study combinations. In addition, each test section will be
Teplicated., Tnus, 16 project sites are needed for this experiment. Wnere ever
possible, replicactions will rake place in different jurisdictions to allow &

greater range of practices to be studied.

Climagzic Factorsg

ine climatic regions are, for the mos: part, the same as the environmental

zones used In the General Pavement Studies (GPS) except they are not modified

o correspond with state bouncaries. Climatological {factors &T speclilic
locations will be used for selection of SPS projects. For example, in this
experiment, a project in the south east portion of Kamsas could fall in the wet-

freeze environmencal zone, Tather than in the dry-ireeze zens zs indicated on

the CPS environmenzal zone LEp .

L4
wer cllma‘_lc "EngI'lS are tcoensidered to nave a hlgn pOLBﬂu_a.al TOY mMOLSTUTE
Presence in the entire pavement sTructure throughoutr mest of the year., DIy

climatic regions are considered to have a very lirctle and lov seasonal
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~fluctuatrion of wmolsture in the pavement structure.

-

~

Frctz."rtgion;f}nclude

~locazi{ons with severe winters that resulc in loﬁi-t-ru freezing of the subgrade.

HQﬁf:qeze”clinatic regions are considered to have no long-term freezing of

subgrade. -

. Pavement Condition Facters

The classification of existing pavement condition as fair or poor will be

used primarily to screen candidate projects to provide a range of exiscting

discress conditions.

Distress condition surveys of all test sectiens will be

made prior to rehabilitation to document pavement condition and distress.

However, {t is desirable that some type of & composite distress index be used

_by highway agencies to classify pavement condition vhen selecting candidate

projects for submittal to SHRP,

candidate projects for the 1989 construction season,

In view of the desire to immediately identify

agencies are

urged to

select projects that they classify as in fair or poor condition and provide

details on the procedures used for such classification. This

informazion will

be used by the SHRP to further develop a distress index classification procedures

Ior use in selecting the remzining candidate projects for the 1290 construction

s5ea5070.

A structural based classification of present pavement condizion will

because

sTruztural

Cizssification include cracking,

index

*he

inadeguacy,

i1l consider

rehabilitation pro

Tne

the extent

cedures being studied are
Types of distress To Dbe

patching, and rutting.

and severity of each distress type.

several types and degrees of distress zay occur in a project, all

same type of distress,
Ozher Site Tactors
Cther Iators

“hat

contri

Project are To be either in fzir or poor condition and as the

bute to

intended

inciuded in

pavement pericrmance  wh

111 be used

TO OVeETCcOm2

the

The composite cistress

~1Though

TestT sections

ich are not

included as study factors will be comsidered in the tes: site selection process

to keep the experiment within a practical, implemencable size.
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This axperinentnl design ix intended for projects puilt on finc.grlinod
.subgrade - Types -and for trafflc levels above 85 KESAL per year (outside: lane)
because they represent the situstion of greatest concern and provide a sternel
test of rehabilitation strategies. 1f projects sites mpeeting these criteria
are not located, traffic levels as low a5"S0KESAL per ‘year and/oT with coarse

r5r41n3d~subgrada *eoils will ‘be considered. vHoveveT, allzrest sections in a site

‘."Iuv' e

ST have the.same , Type, of subgrade soll.and traffic.
gy A3 LA

The proposed experimental design further constrains other factoTs through

the site selection process &5 follows:

1. Only pavements that are erill in their first performance period (i.e..
no prior overlay) will be included in the study to allow quantificazion
of the pavement condition prior to overlay (quan:ification is mnot

possible for previously overlaid pavements).

2. Ixisting open graded friction courses should be removed DY zilling if
the pavement is to be considered as a candidate projectT. The adcicion
of an open graded friction course TO che new overlay for safety or
o-her reasons is allowed, Dut should not be considered paTt of the

e-ructural overlay thickness.

3. Only pavement sections That are at least B yeacs o}d will be incluced
in the study to svoid excessively young pavements. Thnis criter:zon

svoids confounding and is consistent with the age range 0% pavements

being considered IoT renabilitavion.

. . . N . : c e
4. £11 vesz sections in a project should have tTne Same cesign detaw-*s

comstruction guality, and should exper jence uniform trailc movemen-.

in adéition., it is desired that -ne Structural Kumbel (sKy foxr cancicate

pavements Dbe Dbetween 0.8 and 1.2

(1]

~imes thaz computed using che AbSETO _Guic

AESETO L2c0f
procedure to &void excessively weak or excessively strong pavedent. Hovever,

a pavement with an SN outside the Gesired range will be evaluaced and allowed

if appropriate.
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Rehab{liration treatment factors include two levels of surface preparation,
two types of overlay material, and tvo overlay thicknesses. This will resulrc
“in eight test section combinations at each of the gixteen projects. In addicion,
each of the sixteen projects will include a conrrol test section which will enly
receive routine maintenance ({.e., routine pot hole filling and crack repair and
sealing). These additional control test sections will not receive rehabilirstien

treatment until they reached their terminal condition and are removed from the

experiment,

Each of the eight test sections will receive one of the eight differenc
tehabilitation approaches defined by the extent of surface preparation, the
overlsy materlal used, and the thickness of the esphalt concreve overlay. This

brings the toral nusber of rest secti ing control sections) for the

Suriace Prevparation + Ejé,_—gzlﬂf )
( : ,LH 'L-T'" ’/
AN -

The proposed surface preparation inc u&ésﬁa’minimum and intensive level.
The minimum level consists of limited patching (£illing pot holes), crack repair
and sealing. The intensive level consists of cold miiling cf one to tvo inches
ci the entire surface layer plus any necessary crack repairs and sealing. The

intensive level represents a premiuvm level of surface preparation adéressing

geometry, Tut removal, and removal of aged asphalt concrete zlong vwith provision
16T & nigh degree of bonding. Milling should be selected such that the milled

suriace does not coincide wizh a laver imces

“f

o
()
I
[¢]

ace

or a given tes:t section

Fh

. x ’ bl - . a - - 2 ) o d

zilled layer should be Teplaced with the same overlzy material being used for
che same section prior to placement of the overlay. This zhickness should noc
be considered part of the overlay thickness. Removal of an open graded friction

course should not be considered part of tne milling Zor intensive suriace

4
PTeparatcion.

10



Problems will likely to develop if an agency or & contractor is required
to design or bulld test sections that vary substantially from the normal
practice and experience. For this reason, a standard AC overlay mix design is
nbt required. However, to produce reasonably consistent mixes for the AC
overlays using local materials and design procedures, the FHWA Technical Advisory
T5040.27, "Asphalt Concrete Mix Design and Field Control” (Harch 10, 19B8) shall
be used as & guide by the state and provincial highway agencies. This advisory

contains detailed recommendations for material selection, mix design, plant

operation, and compaction.

Recveled Mix Constraints

The recycled asphalt concrete overlay material <type will be further

constrained to insure a reascnable lavel of consistency &s follows:

1.  The content of reclaimed asphalt pavement (RAP) in the recycled miX
will be fixed at 30wn. Tnis reflects a wvidespread practice and
comstruction/contractor capabiliry, aveids potential  proDlems

associated with high RAP ratio mixes, and reflects cuzrent jucdgement

that a high R&P ratio could be cestrictive and not likely to acd mued

information on the comparative elfest oT benefit of using recycled
materizals
2. Only a sof= zspralt cement, selected to provide che Tteguired

consistenzy ol the combined binders, will be veed. Tnis reflects The
cur-ent practice and avoics problems associzted with choesing @
representative softening agent from numerous proprietar formulacions,
However, participating highway apencies way vish to consider the use

of proprietary softening &gents for additionazl test sections.

b 4
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3. All.RAP for. the test sections of a project should be from the same
source, but not necessarily from the project on which the rest sections

are located.

4, The'f%cfbi;d;miitdra.should be designed to meet the same mixture

LR

specifications a5 the virgin asphalt concrete mix,

s e

Overlay Thickness

The study design proposes a thin and thick overlay thickness. The thin
overlay is defined as 2 inch thick overlay. The thick overlay is defined as.5
iqch thick overlay. The surface course of the thick overlay will be of the same
mii.and thickness as the thin cverlay. On milled sections, the same overlay
material will be used to replace the milled layer, resulting in an overall

overlay thickness equals the milled thickness plus the prescribed overlay
thickness,

17 desired by the highway agency, additional sections incorpo

+1

sting other
features vill be evaluated, Tnese sections masy include diflerent overlay

thickness, cverlays with fabrics or fibers, other recycled asphalt mixes, large

rock asphalt, or other feartures.
TZST STCTION SEQUINCE

The seguence shown in Figure 1 is not fixed and mzy be varied to sccommodate
local consiruction conditions. Zach test section will be 500 feet in lengin.

The sections vill be sepzrated Dy an appropriate tramsitio to meetl

o)
4
(1]
)
m
[41
ja )

practical construction consideratiens. Transitioen section lengzh should be
varied Dased on site conditions. Lengzh should be adeguete to accommocacte
mat

erial produced during changes in plant production (virgin vs. recycled). Tnis

will assure uniformizy of the asphalt mix on the fesT section,

- » . . . . . - . . —_
ire secuence of the secticns depicted in Figure 1 is not random. Ine
sections are organized based on construction consicderaczions invelving suriace

Preparatvion and overlay material cype. This places recycled overlays of

12
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Transition of

(varying length

One of 16 tes! siles

A

ashpalt concreie pavements,

13

o —
T Sec || sec S
GPS 1or2 Ol See || gee [T
Test Section ] 2 3 4 5 v g
(or other - ~
control section) T
Additional
secuons at
agency's
option
SPS.5 SURFACE - OVERLAY
ECTIDN PREPARATION OVERLAY MATERIAL THICKNESS
1 Routine Maintenance 0
2 Minimum Recydad AC 2-inch
3 / Minirmum Recydsd AC 5-inch
4- ..
. / Minimum Virgin AC 5-inch
L -5 / Minimum Virgin AS 2-inch
& l Imiensive Virgin AC 2-inch
P 7 I Intensive Virgin AC S-in=h
-8 I Intensive Recydad AC 5-inch
—
-9 : Imensive Recyoad AD 2-inch
: Figure 1. Nustrative 125t seclion layoul for SPS-5, renabiiiiation of
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different thickness adjacent to each other and allows a paver to move from one
section to the next without changing materials. Under this approach the overlay

thickness can be gradually modified over the transition area.

To help reduce the effort in i{dentifying potential test sites for this
experiment, several sources can be used, These include the agency's list of
projects scheduled for rehabllitatin, projects identifed as candidates for GPS-
6B, "New AC Overlay on AC Pavement", and projects included GPS-1, "Asphalt
Concrete Pavements on Cranular Base", and CPS§-2, *Asphalt Concrete Pavements on

Bound Bases", The use of GPS candidate projects will result in reduced data

collection efforec.

CORSTRUCTION CONSIDERATIONS

Construction problems and variations, as well as environmental conditions
during constructien could influence the performance of test sections to a great
Because construction procedures and control will be the responsibilizy
the many participating agencies, accurate records of actual construction
procedures must be obtained (references to construction specifications will noz
be adeguate). 1In addition, records must be maintazined of weather conditions and
evernts such zs equipment breakdowns and material contaminaction duzing cthe §es:
section construction. Testing during construction of the AC overlays will be
Tequired to encourage as much uniformity as possible. Guidelines wi:l be -
deveioped to cover such items as compaction and air voids content, PrC
rougnness specifications for the finished overlay, and minimun sampling and
testing Tor quality assurance znd centrol. TField experienmce gained during the

initizl projects complieted in 1989 will be used to develop these guldelines.

Although the test sections to be monitored are limited to the ouzside lane

in one direc

iy

Q

-

7, it is desirable tha: all rehabilitation preparation activities
and overlays be extended the full width of =the pavement. klso tTo ensure
vniforzicy, iz is required that all test sections in each site be completed in
one constructien season,

. .. . - . = - X 5
ATrangements vill be made for the collection of AC overlay samples for

later testing by SHRP.

14



PARTICIPATING RIGHWAY AGENCY’S RESPONRSIBILITIES

Participating highway agencies have and will play a major role in the
development and conduct of the Specific Pavement Studies, including the following

activities:
o Participation in experimental design and implementation plans
o Nomination of test sites
o Preparation of plans and specificarions
©  Selection of construction contractor
o Construction of the test pavements
0 Construction inspection and management
o Provision of traffic control for all test site data collection
©  Routine material sampling
o Collection and reporting of pavement invenrory data
o Collecting periodic skid resisctance measurements

©  Conducting and reporting maintenance activities

o

Collection and reporting of traffic and lcad cdata

SHRP RESPORSIBILITIES

SERP responmsibilities will include the follewing:

o Developwent of the experimental design

] Coordination among participating highway agencies .
) Tinzl acceprance of test sites

o Development of standard cata collection forms

o fssistance with special sampling reguirements

o Coordination of materizls sampling and testing

[ Honitoering of pavement performance

o Developmen:t of 2z comprenensive database and data entry
o Lontrol of data qualizy

o Dazd analysis and reporting
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IMPLEMENTATION AND SCHEDULE

This SPS-5 research plan and experimental design 1is ready for
implementation. However, {ts development was an evolutionary process and change
1s likely to continue with detailed adjustments as experience is gained from

“early projects,

Step one of implementation is the identification and submission by highway
agencies of candidate projects for possible inclusion in the study. A total of
16 projects, 4 in each climatic region, will be required to complete the
experiment as planned. SHRP desires to select and construct test sections on
at least 2 or 3 projects during the 1989 construction season. The remaining
sections will be selected from the identified candidates to be construcced in

1990, SHRP will assist the highway agencies in identifying candidate projects.

Tne existing condition of the test sections, in terms of diszress, profile,
deflections, and material characteristics, must be assessed prior to the

renabilitation and overlay acrivities. This will reguire extensive coordinatien

between SHRP staff, regional offices, and the highway agsncies. Iraffic cazta
must alsoc be collected at each site using WIN equipmenz. 1t is reguired thas

the VIN eguipment be inszalled within a vear of the rehabilication and perferadly

wnen the rehabllitazion work is carried our.

Ibe proposed schedule of activities for this experimant is as follows:

inazion of Candidate Projeccs:

- For 1989 Construztion Sezson ~ATTil 30, 1989

- Tor 1990 Cemscruc-ion Season Yay 30, 1989
Review and ScTeening of Candidste Projeccs Ls Teceived
Fotification of State/Provinces of Accepred Projects

- For 19E9 Conscruction Season June 1, 199

- Tor 1950 Qpns:ruc:ion Season Jutly 15, 19E&9
Supplementary Recruitmen:t Activities £s needed

(vith individual agencies)

Implementation Vorksnop with Pavrticip

@
ri
o
o}

s3]

Agencies

b
a4
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- For 1989 Construction Season”

(vith individual agencies)
- For 1990 Construction Season

17

As required by
Participating Agency
Mid-August 1989
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S SO G Us JNG/ LLLYV /2232 Voo Special Provision
1:1/20/89 IR-8-2(%1)

008 PN 147 H0013 0z

SPECIAL PROVISIONS

ARIZONA PROJECT

IR-8-2(91)
. 008 PN 147 HoO013 04 C

YUMA - CASA GRANDE HIGHWAY (I-8)
(County Line - Stanfield Rd. 7.1, £8)

MILL AND RESURFACE

PROPOSED WORK:

The proposed work is located in Pinal County, on Interstate Route 8
(Eastbound) beginning at Milepost 147.690, and  extending in 3
westerly direction 1o Milepost 160.87 approximately 17 miles
southwest of .trhe City of Casa Grande, for a2 distance of
épproximately 13,27 miles and consists of remowval ©f asphaltic
concrete pavement, embankment curb and trees; gradin roacdway for
bavement and furnishing ai} materlals and placing asphaltic concrete
courssas; furnishing ang Constructing embankment curb, guardrail,

brezkaway cable Cerminals, znd Concrete barriers; furnishing and
applying thermoplastic bavement marking; and othe- incidental work,

)
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1/20/89 ’ IR-8-2(91)
008 PN 147 HO0013 04 C

(SPC8BTFA, 450/a, 11/24/89)

SPECIFICATIONS:

The work embraced herein shall be performed in accerdance with th
regquirements of the {following separate documents:

Arizona Department of Transportation, Highways Division,
tandard Specifications fer Road and Bridge Construction,
Edition of 1987,

Arizona Department of Transportation, Highways Division,
Stancard Drawings, listed in the project plans and defined
hereinafter,

Arizona Department of Transportation, Traffic Control Manual
Zor Highway Construction and Maintenance, January, 1989,

Manual on Uniform Traffic Control Devices £for Streets and
Highways, 1978, and Amendments, and

The Proposal Pamphlet and Non-bid Pamphlet which include the
following GOCUMERTS :

These Special Provisions,

Recuired Contract Provisions All  Federal-Aid Constructien
Contracts (Form PR 1273 Revised August, 198%),

Standard Federal Egual Employment Opportunity Constructicn
Contract Specifications (Executive Order 11246), July 1, 1978,
Revised November 3, 1980 and Revised April! 15, 1981,

Notice of Reguirement for Affirmative Action to ZEInsure Egual
Employment Ovportunity (Zxecutive Order 11246), July 1, 1978,
Revised November 3, 1980 and Revised April 13, 1681,

Compliance Rezorcts, Fed ra al-Aid Projects, February 1, 1977,
rRevised July 1, 1978, Q sed November 3, 1980, Revised April
15, 1981, and Revised Se mber 7, 1983,

Additional Reguired Ccntract Provisicns Federal-2id Contracts,
Training Specilal Provisicns, August 15, 1975,

Federal-2id Prcposal (Notices to Prospective Federal-Aid
Constructicn Contractors), September 29, 1873,

Wage Determination Decision, and

3icding Scheduie,

i
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e g mmm v etk speciai Provisions
12/20/85 IR-8~ 2(91)

008 PN 147 HOO13 04 ¢

GENERAL REQUIREMENTS:

The temporary lane lines on the I-8 (EB) ACFC course shall be
pavement marking paint (10' stripe, 30' space), installed at the
permanent location before <the end of each day. The permansnt:
thermoplastic striping shall be placed over the temporary paint
stripes within two weeks after the completioen of the I-8 (EB) ACEC
course.

ﬂ-“f-'“a
The average elevation of this project is 1630 feet. 5@ i‘

The contractor's attention is directed to the SU“VEYIHQ regquiremencs
specified in the striping plan. Particular attenticn shall be paid

to the end ramp taper extension detail (tapered lanes) cn standard
Drawing Number 4-M-1.09.

Exist inq pull boxes damaged as a result of <the contractor’s
cperations shall be removed and replaced with new pull boxes at the
contractor's expense.

.

The contractor shall provide temporary positive measures To
physically prevent debris from +the concrete removal work at tThe
existing Dbridges structure from falling over the underlying
roadway. The contractor shall submit a plan and working drawings
c“n:ocming to the reguirements of Subsecticn 103.02, to the Enginesr
for aporeval prior to the start of any structural concrete removal
work above any roadway.

Structural concrete within six inches above an existing bridge deck

shzll be removed with a nhand held jack hammer.

The recycled salvaged pavement aspnaltic concrete material to be
used in the new recycled asphzaltic concrete material snpall come only
from the mainline Milepost 151.15 to Milepost 160 87.

All of the asvhaltic concrete fricticn course shall be remcved from
the full width of all ramps.

The milling operaticon shall not straddie the roadway centerline

Asphaltic concrete (Znd product) and asphaltic concrece friction

courses shall be placed by wusing a stringline as a horizontal

guide. Stringline contrel nails shall be set at 100 feet interval

cn tangents and 50 feet interval on curves.

The contractor shall supply a suitable fully encleosed werk area &t

the asphaltic concrete bl site tTo enable the Department to tesct
03.

anc
tne mineral acgregate in accordance with Arizona Test Methed 1
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A\DDITIONS AND REVISIONS TO TEE STANDARD SPECIFICATIONS:

(ERATAL00, 454/1, 09/30/88) '"““*"% AT
: =Ni i

b

STANDARD SPECISICATIONS ERRATA:

The
rhe Standard Spect ifications:

rage 27:

Page 41l:

i)
o

)

£0llowing changes shall be macde 2 cover errors in the text O

W=

[ 329

The last sentence of the next-to-last paragrach cshall read:

Wwhen such a conditicn is‘ imposed, the contracto: nall
indicate the Ccontractor s acceotance thereof 1in wrltlnq
and such acceptance shall au;no:*ze the Debar:nenb o]
deduct the conuracuo*'s chare of the Deoa*tment s COSTS
from any monies due ©or that may necome due <0 the
contragtor under the contract.

The second sentence of Subsection 105.18(B) shall read:
Such demand for Arbitration shall be made by the claimant

thin 30 days measured from actual recelp of the State
F1g1neer s decision, a5 p:ov1ded for in SLosechlon 105.17
above.

mpe last SEnTence of gubsection 105.18(3) shall read:

The sccpe of the arbizratvion Droc ceeding shall be
restricted znd 11 mited to tne matters present ed TO the
grate Engineer of au“hot*zed "e“resenba,lve upon wnich the
decision ©OC decermination Wes ‘made and shall includes no
other matiers.

The second sentence of GSubsection 105.18(C) 1is hereby
deleced.

In the last oarac*aon, ~he references +o Subsections
108.07 and 1C8. 08 are revised toO read 108.08 and 108.09

The first paragraph under subsecticn 106.05(3},
certificace of Compliance: jg revised T2 read!

The Ingineer may permit tThe use of cerzaln materials OF
manufactured assemplies prior tO sanolwng and testing iz
rheose items &r® accompanied bY certificates cf Compliance,
s-zting that ne macerials involved cono&y 1 all respects
with the regulrenents of tre cited specii £icatTions. such &
certificate shall be fFurnished wizn each lot of material
delivered to the project

en {7) of gubgectTion 106.05 (3) Ccertificate ci
S -
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The original signature of a person having legal authoris
Lo bind the manufacturer or supplier of the material. &

reproduction is nor acceptable. The signature shall be
notarized.

The ninth paragraph shall read:

Scales of acceptaple size shall be furnished by the
contractor and shall be sealed either by an inspector of
the Department of Weights and Measures, State of Arizona,
Cr by a2 registered service agency.

The last Paragrapn of Subsection 203~5.04(A) shall read:

No measurement for payment will be made for structural
eXcavation when structures are to be supported on piles or
drilled shafts in new embankment sectcions.,

The last line of the first column of Table 305-2 shall
read:

* less than 350

The first sentence of the last baragrapn cf Subsection
€01-3.03(C) shell read:

Forms shall remain in Place until the day after placing
the concrete and shall be removed in a manne- thet wilil
Prevent cdamage to the pavement.

The second sentence ¢f the third Daragraph of Subsecrion
401-3.05(8) ig hereby deleted.

a1

The first sentence of the £3i
402-3.03 shall reag:

ST Daragraph of Subsection

Areas to be repaired will be designated bv the Engineer
&nd shall be repaired befere ény specified opavement
grinding.

he second sentence ci the first dracrapn of Subsection
09-5.02 shall reag:

e

13

When such failure involves a deviation from the allowab
asphalt DIODerty range, the pPayment to the contractor wi
be reduced by the amount determined through use of Tab
404-1 of <the Standard Specifications and +he followir
formula:

9]
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page 264 The £irst paragraph of gubsection 410-3.07 ghal road’ ;

pt least three pneumatic rellers conforming to the

requirements of gupsection 406-10.08 (aY(2) shall D€
provided to accomplish the required rollind, except that
he minimum air pressure jn each cire shall pe 100 pounds
per sguare inch. '

page 334! In the next-to—lastT paragraph under gubsection 601-3.03(A)

the reference o gubsectl1onh 401—3.03(D) is cnanged t©O
401-3.04(D).

page 337: in the 1last paragraph under gubsection 601—3.03(?) the
raference TO subsection 401-3.03(D) is cnanged  T©
401—3.04(D).

page 408: The 1ast sentence gf the las< paragraph under gubsection
701-3.01 shall read:

All devices provided under this section which 2ar®e lost,
stolen, jestroyed ©f are deemed unacceptable py the
Engineer, while thelr use 1is required ©of the project:
shall De replaced py the contractor and, except 2s
nereinafter specified for temporary impact a-tenuators, at
no adaitional cost to the Department.

page 621: he second paraqraph shall reac:
Concrete shall be class S portland cement concre<ée

conforming ©© the requirements of secticnl 1006.

(PLANSlOl, 450/m, 04/28/89)

STCTION 101 - DEFINITIONS AND TERMS:
101.34(A) gsrandard Drawings: of the grandard Specifications is

revised TO read:

Drawinds approved for repe:itive use, showind Getails =0 pe usec
wnhere appropriate.

all grandard Drawincs approved py The rrizond Depar=ment oy

Transportation are 1igted in che project plans along With
~evision GBLIesy :£ anv. TRe grandard Drawings 2@T€ availaDd
separaté pound Sets: General Consrruction ("Cc™) g-andazd YT
gtructurles gection grandard Drawlnds: gigning &- Marking S

Ga
Drawings. and Trafisc signal and Lighting grancar Drawings.

»
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The original signature of a perscn having legal authority
to bind the manufacturer or supplier of the material. A
reproductien 1s not acceptable. The signature shall be
notarized.

Page 80: The ninth paragraph shall read:

Scales of acceptable size shall be furnished by the
contractor. and shall be sealed either by an inspector ci
the Department of Weights and Measures, State of Arizona,
or by a registered service agency.

Page 111: The last paragraph of Subsection 203-5.04(A) shall read:

No measurement for payment will be made for structural
excavation when structures are to be supported on piles or
drilled shafts in new embankment sections.

Page 141: The last line of the first column of Tzble 305-2 shall
read:

* less than 3350

Page 145: The first sentence of <the last paragraph c¢f Subsection
401-3.03(C) shall read:

vilacin

Forms shall remein in place until the day after i
r that wil

~he concrete and sna‘l be removed in & manne
prevent damage to the pavement.

=

i

age 151: The second sentence of the third paragraph of Subsection
401-3.05(B) is hereby deleted.

Page 166: The first sentence of the first paragrapn o¢of Subsection
402-3.03 shall read:

Areas to be repaired will be designated by the Engineer
and shall be repaired before any specified pavemen:
grinding.

Page 260 The second sentence o©¢f the first paracraph of Subsection
409~5.02 shall read:

When such faillure involves a deviation from the allowable
asphalt preoperty range, the payment to the contractor will
be reduced by the amount determined through use of Table

404-1 of +the Stancdard Specificartions and the following
formula:

[Fp]
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Standard Drawings are available from: ;wnfi;ﬂx.ﬂ

Records Administration Section
Engineering Records

Arizona Department of Transportation
1655 West Jackson

Room 112F

Phoenix, Arizona 85007

(602) 255-7498

The cost c¢f each set of Standard Drawings is $5.00. Single copies
cf each drawing are also available at $0.15 each. The above cOsSts
incliude postage. The minimum mail order is $1.00.

(NOBID102, 454/c, 04/14/89)
SZCTION 102 - BIDDING REQUIREMENTS AND CONDITIONS:

102.03 : Suspensicn from Bidding: of the Standard
Specificaticns is modified to add:

The signature of the bid propesal by =2 bidder constitutes <the
bidder's certification, under penalty of perjury under the laws cf
the United States, that <the bidder, or =zny ©person associated
therewith in the capacity of owner, partner, director, officer,
principal investor, project directer, manager, auditor, or any
position 1involving the administration of £federal funds, has noc
been, or 1s not currently, under suspension, debarment, voluntary
exclusion or been determined ineligible by any federal agency within
the past three years. Signature of the bid propeosal also cercifies,
under penalty of perjury under the laws of the United States, that
the bidder does not have a proposed debarment pending. In addicion,
signature of the bid p_oposal certifies that the bidder has not been
indicted, convicted, or had a c¢ivil judgment rendered against (it
by & court of competent jurisdiction in any matter involving fraud
or official misconduct within the past three years.

Any exceptions to the above paragraph shall be noted and fully
described on a separate sheet and attacned to the bid propesal.

Included in the bpid rroposal pamphlet is an addendum to FHWA Form
1273, Reguired <(Contract Provisions, entitled "Appendix B -
Certification Regarding Debarment, Suspension, Lne‘ﬂg :bility &nd
Voluntary Exclusion - Lower Tier Covered Transactions", which has
appilcation to &all! lower tier transactions aid addendum TO rorm
1273 shall be 1included by the con;ractor in all lower tier
transactions. Submittal of a signed D*oaosal by <the lower <tier
subcontractor, supplier or vender constitutes cerctification to all

the stipulations therein.
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If the proposal documents contain unautheorized alterations of
words or figures or erasures not initialed by the person or
versons signing the propecsal or if there is a submission of any
¥ind which may tend to make the proposal incomplete, indefinite
or ampigquous as to its meaning.

If any of the unit prices quoted in the bidding schedule "are
unbalanced, either above or below the amount of a reasonabie
bid price, to the potential detriment of the Department.

(AWARD103, 450/0, 12/30/88)
SECTION 103 - AWARD AND EXECUTION QF CONTRACT:

103.02 ARward of Contract: of the Standard Specifications is
modified to add:

No award will be made to any contractor who is not a duly licensed

contractor 1n accordance with Arizona Revised Tatutes 32-1101

through 32-~1170.03.

- Licensing information is available from:

Registrar of Contractors
800 W. Washington

€th Floor

Phoenix, AZ 85007
Phone: (602) 542-1502

(SCOP=104, 4S50/h, 04/28/89)

ECTION 104 - SCOPE OF WORX:
104.02 Alteraticons or Modifications To Contrackt: is revised
to read: '
(A) Significant Changes In The Character of Work:

(1) The Engineer reserves the right te make, in writing,
at any <time during the work, such <changes in
guantities and such alterations in the work as are
necessary to satisfactorily complete the project.
Such changes in quantities and alterations shall not
invalidate the contract nor releese the surety, and
the contractor agrees to perform the work as altered.
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(2) If the alterations or —changes in gquantities
significantly change the character of the work under
the ~contract, whether or not changed by any such
different quantities or alterations, an adjustment,
excluding loss of anticipated profits, will be made
to the contract. The basis for the adjustment shall
be agreed upen prior to the performance of the work.
If a basis cannot be agreed upon, then an adjustmen
will be made either for or against the contractor in
such amount as the Engineer may determine to be fair
and equitable. .

(3) If the alterations or changes in quanztities do not
significantly change the character of the work to be
performed under the contract, the altered work will
be paid for as provided elsewhere in the contract.

(4) The term "significant change” shall be construed to
apply only to the following circumstances: -

- (a) When the character of the work as altered differs
materially in kind or nature from that involved or
included in the original proposed constructilon or

(b) Whnen a major item of work, as defined elsewhere in
the contract, is increased in excess of 125 percent
or decreased below 73 9percent of <the original
contract quantity. Any allowance for an increazse 1in
guanticy shall apply only to that portion in excess
of 125 percent of original contract item guanntnity, or
in case of a -decrease below 75 percent, to the actual
amount of work performed.

—

(3) Suspensions of Work Ordered By The Engineer:

(1) If the performance of all or any portion of tThe work
is suspended or delaved by the Engineer, In writing,
for an unreascnable period cf time (not originally
anticipated, customary, or inherent To the

construction induscry) and <the ccntractor bpelieves
that additionzl compensaction and/or contract time 1is
due as & result of such suspension or delay,. the
contractor shall submit to the Zngineer, in writing,
a reguest for adjustment within 7 calender days of

receipt of +the notice fo resume WOrk. The reguest
shall set £fcrth the reasons and suppcrot I
adjustment.
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Upon  receipt, the Engineer wil}l evaluate the
contractor's regquest. If the Engineer agrees that
the cost and/or time required for the performance of
the contract hasg increased as a result of such
suspension and the suspension was caused by
conditions beyond the control of and not the fauls of
the contractor, its suppliers, or Subcontractors at
any approved tier, and not caused by weather, the
Engineer will make an adjustmen (excluding prorfit)
and modify the contract in writing accordingly. The
Engineer wilil notify the contractor of his/her
determination whether or not ap adjustment of +the
contract is warranted.

No contract adjustment will be allowed wunless +the
Ccontractor has submitted the regquest for adjustment
within the time prescribed.

No contract adjustment will be allowed under this
clause to the extent that performance would have been
Suspended or delayed by any other cause, cr for whieh
2n adjustment 1isg provided for or excluded under any
other term or condition of this contract.

Differing Site Conditions:

During the Progress of the work, if subsurface or
latent physical conditions are encountered at the
site differing materially from those indicated in the
Contract or if wunknown physical conditions 0 an
unusual nature, differing materially from <those
ordinarily encountered and generally recognized as
inherent in the wWorxXx provided for in the contract,
a&re encountered at the site, the barty discovering
such conditions shall promptly notify the other barty
in riting of the specific differing conditions
before they are disturbed and before the affected
work is. performed.

Upon  written notification, the EIngineer wili
investigate the conditions and if he/she determines
that the conditions materially differ ang cause an
increase or cdecrease in the coss Or time reguired feor
the performance of any work under the contract, an
adjustment, excluding 1loss of anticipated oprofics,
will be made ang the contract mocdified in writing
accordingly. The Engineer will notify the contracror
of his/her determination whether or ROt an adjustment
of the contract isg warranted,

No contracet adjustment which resulrts in a benefirg
the contractor will be allowed unless the cont:s
has provided the required written norice.
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(4) No contract adjustment will be allowed wunder this’
clause for any effects caused on unchanged work.

104.04 Maintenance of Traffic: of the standard
specifications is modified to add:

The c¢ontractor shall maintain a minimum one lane of traffic per
direction on I-8 at all times.

The contractor shall maintain two lanes of traffic per directicn on
i-8 at night, on weekends, on holidays. and as directed by the
Zngineer, except as otherwise neted in the traffic control plans.

Lane clecsures on I-8 (EB) shall be in accordance with Figure 6.11 on
vage $7 of the 1989 ADOT Traffic Control Manual, except closures for
median crecssovers which shall conform to Figure 6.30 on Page 116 of
the 1989 ADOT. Traffic Control Manual. Shoulder closures on I-8
shall ccenform to Figure 6.29 on Page -115 of the 1989 ADCT Traffic
Control Manual, and/or as directed by the Engineer.

The contractor shall maintain a minimum of one lane o©f <cratffic
during crossroad work in accordance with Figure 6.7 on page 93 cf
the 1989 ADOT Traffic Control Manual. A high level flag tree shall
be rpositioned at each flagging station on crossrcads. Flaggers
snhall aliso be used at the junctions with off-ramps.

The contractor shall maintain a sufficient and safe width for
trafflc passage on each ramp under censtruction as directed by the

Engineer. Whenever the Engineer allows ramps %to Dbe c¢leosed, the
centractor sheall not close two consecutive on-ramps or ofi-ramps
simultaneously. Ramp closures shall conform to Figure 6.31 on page

117 ¢f the 1989 ADOT Trarffic Control Manual.

th

Traffic Control for SR 84 bridge work shall conform to note 19 o
the project traffic control plans.

(QCONT106, 454/1, ©3/31/89)
SZCTION 106 - CONTROL QOF MATERIAL:

106.04 Tests and Accentance of Material: of the Standerd
Specificaticns is revised to read: :

(&) Department Quality Acceptance:
All materials will be inspected, tested and approved by the Encineer
prior to incorporation in the work. Any work in which macterials not
previcusly aprroved are used shall be performed at the contractor's
risk and may be considsred as unautporized and unacceptadble and not
subject to the payment provisions of the contract.
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Materials will be sampled and tested by a qualified representative
cf the Department unless otherwise specified in <che special
provisions. Coviles c©cf all test results will be Zurnished to the
contractor's representative at the contractor's reguest,

Whenever a reference is made in the specifications to an Arizona
Test Method, it shall mean the test method in effect on the dey the
advertisement for bids for the work is dated.

Whenever a reference is made in the specificaticns to a Federal
Specification, or to a specification or test designation of the
American Association of State Highway and T"ansnorgaglon Qfficials,
the BAmerican Society for Testing and Materials, or any other
recognized national organization, it shall mean the year of adcction
cr latest revision of the specification or test designaticn in
effect crn the day the advertisement for bids for the work is dated.

(B) Contractor Quality Control:

(1) General
Quality control measures sufficient to ©produce materials of
acceptable quality are the responsibility o©f the contractor;
however, the specifications f£for certain products reguire specif
guality control requirements. When so specified, the contractor
required to provide and maintain a Quality Control ?Plan, along wi
a1l the per sonnel, eguipment, supplies and facilities necessar
obtain samples, perform tests, and otherwise assure the qucllty
the product.

Q rt t'! (SN =N

rhQ 30 QO

The contracter shell be prepared to discuss and present, at the
preccnstruction conference, his understanding of the guality control

responsibilities for specific items as included in the contract. The
contractor shall submit the Quality Control Plan, for the
appropriace items, to the Engineer for approval, a minimum eof <en
working days prior to cthe start 0f related work. The c¢ontracter

shall not start work on the subject 1items ithout an approved
Quality Control Plan. No partial payment will be made for meteriels
subject to specific quality control reguirements without an approved
Quality Control Plan. As a part c¢f the process for a '
cntractor's ©plan, <the Engineer may reguire the contracior’'s
technician to ©vperform tTesting of samples to demonstr
acceptable level of periormance.

The contractor shall pericrm process control sampling, testing and
inspection during all phases of <the work and shall perform the
process control sampiing, testing and inspection et a2 rate
sufficient to assure that the work conforms to the contracs
refui:emen;s Tne contractor shall ©provide Tthe  Zncoineox a
certificacion sbat'ng that all of the testing eguipment to be used
is properly calibrated and will meet the specifications applicable

for the specified test procedures.
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(2) Quality Contrel Laboratory:

The Plan must include a 1laborateory or laboratories meeting the
requirements of the Departments “System for the Evaluation of
Testing Laboratories". The requirements may be obtained from the
Materials Section, 206 S. 17th Avenue, Phoenix, Arizona 85007,

Laboratory facilities shall be kept clean and all eguipment shall be

maintained 1in proper working condition. The Engineer shall be
permitted unrestricted access to inspect and review the contractor's
laboratory facility. The Engineer will advise the contractor in

writing of any noted deficiencies concerning the laboratory
facility., egquipment, supplies, or testing personnel and procedures.
Wnen the deficiencies are serious enough to be adversely affecting
Test results, the incorporation of the materials into the work will
Te halted immediately and will not be permitted to resume until the
ceficiencies are satisfactorily corrected.

(3) Plan Administration and Technician Qualification:

The Plan shall be administered by an individual meeting one of the
following requirements:

(a) Professional Engineer registered in Arizona with one
year of highway experience acceptable <to the
Department.

(b) Engineer-In-Training certified by State of Arizona
with two years of highway experience acceptable zo
the Department.

(¢) An individual with three years of highway experience
acceptable to the Deoarument and with a Bachelor of
Science Degree in Civil Engineering, Civil
Engineering Technology or COnsSTruction.

(d) Construction Materials Technician certified at Level
II1 by NICET.

[t}

{(e) Hichway Materials Technician certified at Level 1I1

by NICET.

(£) Highway Construction Technician certified at Level
IIT by NICET.

(g) A NICET certified Engineering Technician in Civil
Engineering Technology with fi«e years c¢f highway
experience acceptable to the Department

N
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The individual administering the plan must be a full time employee
cf the contractor or a consultant engaged by the c¢ontractor. In
either case, the individual employed shall have £full authority to
institute any and all actions necessary for the successful operaticn
of the plan. The ceontractor's employee or consultant may supervise
the quality control plan en more than one project if that person can
be at the job site within one hour after being notified of a prodlem,

The Process Control Technician {PCT) and Quality Control Technician
QCT) performing the actual sampling, testing and/or inspection shall
meet cne of the followlng criteria:

(h) Construction Materials Technician certified at Level
II or higher by NICET in appropriate subfield.

(i) Those listed under (a) through (g) above, meeting the

- criteria for ©Plan Administrater, 1if they have a

demonstrated proficiency in performing the
appropriate test{s) or inspection functiocn.

{(j) Construction Materials Technician trainee under
direct observation of an individual listed in {(nr) or
{i} above.

(4) Sampling:

The Plan shall cceontain a statistical based procedure of random
sampling which provides that all material being produced have an
equal chance of being selected for sampling and testing. The
Engineer shall be provided the opportunity toe witness all sampling.

wnen directed by the Engineer, the contractor shall sample and test
any material which appears inceonsistent with similar material being
sampled, unless such material is voluntarlly removed and replaced or

crrected by the contractor. All sampling shall be in accordance
with standard AASETO, ASTM or Department procedires.

(5) Testing:

211 testing shall be performed in accordance with the acceptance
test procedures applicable to the specified contract items or other
methods set forth in the Quality Control Plan and approved by the
Engineer. Should acceptance test procedures not be applicable TO
guality ~control tests, the »plan shall stipulaze which <tests
procedures will be utilized, The contractor shall provide copies of
2ll test results to the ZIngineer upcon reguest. Test resulcts shall
be furnished to the EZngineer on forms furnished Dby or otherwise
meeting the approval of the Engineer.

h ]

(6) Records:

The contractor shall maintain complete <tz
records and make tham available to the Department
copies as reguested.
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inear control charts shall be maintained by <the c¢ontractor.
~ontrol charts shall be posted in a location sactisfactory to the
Fngineer and shall be kept up to date at all times. As a minimum,
the control charts shall identify the project number, the contract
ivem number, the test number, each test parameter, the upper and/or
lower soeC1f1cat10n iimit applicable to each test paramecer and the
contractor's test results. The contcractor shall use the control
charts as part. cf a process centrol system for identifying
production and equipment problems and for identifying pot ential pay
factor reductions before they occur. If the CORTractor's ocogecued
data, during production, indicates -a potentlal problem and the
con-ractor is taking no satisfactory corrective action, the Engineer
may halt producticn or acceptance of the material.

(DMAT106, 450/9. 02/24/88)

STCTION 106 - CONTROL OF MATERIALS: of the Standard Specifications
is modified to add:

106.14 Domestic Materials:
‘cement used on this project may be foreign or domestic.

The manufacturing processes to produce all steel products used on

-his ©project shall occur in the United States; however, Law
materials vsed in manufacturing the steel products may be foreign oI
domestic. steel not meeting these requirements may be used in

products on this project provided that the invoiced cost to <the
contractor for such steel products incorporated into the wark does
not exceed either cne-tenth of one percenc of the total (final)
contract cost cor $2,500, whichever is greater.

The contractor shall furnish the Engineer with one or TWOLE
zffidavitcs, certificates, etcC. which state that steel products
utilized on thea Dproject meets the regquirements specified
hereinbefore. Such documents shall meet the regulrements of
paragrapn(s) 106. 05(A) - Certificates of Compliance, an shall
acditionally identify whether tne sceel products are domestic or
foreign
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(sa:~"£1o7, 454/s, 03/17/89
SECTION 107 - LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC.

107.07 Sanitary, Health ang Safety Provisions. 0f  +n,
Standarg Specifications is modified tq add:

Occupational Safety apg Health Standards shall 2pply at 413 times,
Shoulgd the'contractor fail to foliow OSHA regulations, the Engineer
Tay  suspend the woryk by written Notice unti} Compliance, and any
SUch fajlure to Comply wi+tp OSHA fequlatriong shall Cohstitute 3
waiver of A0Y  right to  claip for  suep SUspended work, I
TéQulationg are in conflice, the more strice Tegulation will arply.

107,08 Public Convenience and Safery; the thirg Paragraph
0f the Standarg Specifications is revised g read:

The contractor shal}l submit 4 Safety Plan " tgo the Ingineer at the

Guidelines related tq the worker g well ag public Safety in The

construction of excavations, Structureg and confined zi- SPraces ag

identified by +he Engineer . The Contracter'g Safety Plan sha1i

include the wearing of hard harg while wWithin the Droject limizg,

The Safety Plan Submitted by the Contractor shall inciude Drooesed

Tethods tgo Drevent Unauthorizeqg Persens frop gaining &ccess +q the
1

In Conjunctipgp wWith the Safety Plan, the Contracror shall furnisp
and instal} 72-inch temporary Chain 1inpk fencing, satisfactory to
the Engineer, around a1) major Structure Construcrion areas ( i.e.,
bridgeg, Pumphouses, drop Structures, feTaining wallig, €Ic.) ang
around any Uhattendeqg €XCavation deeper than fopur fest, with slopeg
STeeper than 2.1 Temporary fencing shall completely “nclose the
Teferenced Constructien activity ang shall phe Sécureg after nNormal
working hours tq brevent Wnauthorigzeq access,

Temporary fencing, when ng lenger nNeeded ¢4 Iestrice 8CCeSS to the
work gits, M2y be vused to Construce P€rmanent fence with ¢
BXceptionp that Materiailg which are Unusable, jp the OPinion of th
Ingineer, due tg lther @°PDe€arance or STtructural defeces, shall be
replacegd With new Materials. No direcct Measuremen< ©r Daymenrt wi
De nmade for furnishing or installing temporary fencing. Permane

fencing will he reimbursed under the dPPropriare bid irems.

Unlessg Otherwisge aPbroved in wWriting by the Engine
trenches snall pe limiteg to 5g feer ip length du
hours ang shall pg Covered witph Steel plate

to the Ingineger
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(UTIL1O07, 450/s., 09/30/88)

107.19 Contractor's Responsibility for Utilizy Property and
services: of vne Standard Specifications 1s modified
vo add:

The cont:actor's-attention ijg directed TO +he recuirements of A.R.S.

40-360.21 through .29 requiring 211 parties excavating D public
c-reets, alleys or uzility easements 10O first secure +he location of

. .

all underground facilities 10 che vicinlty of the excavation.

1easT 48 hours prior TO commencing excavatlon, he cONTractol

<
nall call Blue grakxe Cenzel: petween the nours of 7:00 A.M. and
4:30 P.M.. Monday <nrough Friday for ijnformation raelative TO <he

1ocazion of puried utilities 1 che followind project lpcation:

-
P2
S

Casa Grande (602)836—8255

mhe following utility companies nave £acilities in ~he area, but are-

notT an;icipated to be in conflict.
U.s. West Curt Neyman (602)726—3240
a7 & T Jjonn Landers (602)629—8758

+ snhsll De the contractor's responsibility +o determine the exacxt
ocation of all utilities prior TO any constructlon cperations and
o notify the aDove menticned voilizy companies &% least £five (3)

working Gays Prict o commencing any WOIX Ch ~ne project.

ot

Tme contractorl shall secure and review copies ©of a1l existing 2DOT
permits witnin the project 1imics, prior tO <he stTart cf
construction, IO aseist the contractor in determining nhe location
cf any urilities, wnich the Department mM&y have record of and wnich
zre not otherwise saentified. The providing of copies of permits by
the Department is for informatien only and ghall not relieve TtRe®
contractor of :esponsibility for saentifyindg. 1ocating and
p:o:ecting any existing urility 1ines. Copies of permlts may Do
cptained Irom the Area Permit gupervisor as 1isted below:

Tucson OfIice (502)628-5801 391 §. zuciid
TUCSon, 8

w
]
n
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(SUBC108, 450/y, 04/14/89
SECTION 108 - PROSECUTION AND PROGRESS ;

108.01 Subletting of Contract: the second paragraph of <tk
Standard Specifications is revised to read:

"His own Organization” shall be cecnstrued to include only workmer
employed and paid directly by the prime centractor and equipmen:
owned or rented by him, with or without operators. Such term does

net include employees or ecuipment of a Subcontractor, dssignee, or

agent of the prime contractor.

108.01 Subletting of Contract: cf the Standard
Specifications ig modifi

The contractor shall provide to the Engineer a comple
subcontract and lower tier subcontract. =Fach subcontract and lower
tier Ssubcontract shall include all of the required contract
Provisions including, but not limited to, the Equal Employment
Opportunity Provisions, FHWA  Fornm 1273, Reguired Contract
Provisions, ang the addendum thereto entitled "Appendix B -
Certification Regarding Debarment, Suspension, Ineligibility ang
Vcluntary =xclusion - Lower Tier Covereg Transactions" “and the Wage
Determination Decision, if these Provisions are made part of <the
Prime contract. The Engineer wil} not consent +o subletting of any
Pertion of the contract if a copy of the Subcontract or lower tier
subcontract is po- received. The Ingineer's consent shall in no way
be censtryueg to be an endorsement of the subcontracter cr izts
ability +o complete the work in a satisfactory manner.
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Contractorsg shall not sublet to subcontractors who are not culy
licensed contractors inp accordance with Arizona Revised Statutes
32-1101 through 32-1170.03. :

Purther information regarding licensing Mma8y be- obtzined by
contacting:

Registrar of Contractors
800 Ww. Washington

6th Floor

Phoenix, Az 85007
Phone: (g02) 542-1502

The following items are hereby designate
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6040001, 7040003 through 7350010
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(LIQDM108, 430/, 09/30/89)
STCTION 108 - PROSECUTION AND PROGRESS:®
108.09 Failure to Complete rhe Work on Time: the gchedule

of Liquidated Damages of the Standard Spec1fications
ig revised toO read: :

original Contract Amount Daily Charge
Calendar Working
Trom To and Day ©or Day
more Than Including Fixed Date

0 $ 25,000 $210 $300
25,000 50,000 250 330
50,000 100,000 280 400
100,000 500,000 490 700
500,000 1,000,000 770 1,100
1,000,000 2,000,000 910 1,300
2,000,000 5,000,000 1,190 1,700
5,000,000 10,000,000 1,750 2,500
10,000,000 TTTTTTTTTO 2,100 3,000

(FORCEL09, 434/2, 10/26/89)

g=CTION 109 - MEASUREMENT AND PAYMENT:

109.04 (3)(3) Equipment: cf  the +randard Specifications is
modified TO addé:

Tollowing 18 & rate agjustment factor table To be utilized with the
3lus DBOCK Tratés in adjusting rates for ecuipment used on force
account work.
RATE ADJUSTMENT TACTOR TABLE
vear of Manufacture rdjustment Tactor

1989 and latér : 1.00

1988 .970

1987 .96

1586 L9586

1985 ,348

1984 .920

1683 L3923

1982 L8131

1981 .881

1980 ©OC garlier .85%8

shast 42 of 1153

~
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109.08 Payment of Withheld Funds: the last paragraph of the
Standard Specifications is revised to read:

The securities will be deposited in a joint escrow account to be
held by a bank or savings and lcan institution licensed by the state
whose principal office is in Phoenix and in an amount at all times
equal to or greater than the amount that would normally be withheld
under the provisions of Subsecticn 109.06.

(scuT202, CS, 09/01/87)
ITEM 2020201 - SAW CUTTING:

The work under this item shall consist of saw cutting the existing
pavement where new asphaltic concrete is to match existing
bituminous surfaces with no provisions for overlaying the entire
section. This item shall also include saw cutting of existing
vortland cement concrete pavement, sidewalks, driveways and parking
lots where new construction shall match the grade of existing
surfaces that are to remain where called for on the project plans or
where designated by the Engineer.

Saw cuts shall be made to a minimum depth of 1 1/2 inches and in all
cases ceep enough to insure 2 neat vertical jeint. Portland cement
concrete designated to remain, that 1is damaged by the saw cutting,
snhall be replaced in kind at the contractor's expense.

Measurement of this work will be made horizontally at each location
to the nearest tenth of a linear foot.

Payment for this work will be made at the contract price per linear
foot for ITEM 2020201 - SAW CUTTING, which price shall be fuil
compensaticn for the work, as described and specified herein and on
the project plans.

Payment will be made on the total length of saw cut to the nearest
foot.

ITEM 2020065 — Remaval of Trees:
Description:

The worX under <this item shall consist of the removal of trees,
individually marked by the Zngineer <throughout the project
right~of-way 1limits among <the roadway shoulders, slore, dyke,
structures and dralnage work areas.
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Constructicn Reguirements:

The marked trees shall be removed £flush with existing ground level
Dy cutting. Use of stump cutter may be regquired to achieve a flush
ground condition. The trees shall be either hauled from the project
or chipped and spread on the adjacent slopes inside the project

right-of-way 1limits and as directed by the Engineer. Larger
sections of trunks or limbs not suitable for chipping shall be
removed from project site. Spreading and removal work shall be

completed within the same working day of cutting the trees.

To prevent resprouting, the remaining stumps, within 15 fee: from

edge of pavement, shall be treated with a2 herbicide, Weedon BX £4 or
an approved ecual, following manufacturer's recommendations.

Method of Measurement:

Removal of trees will be measured as a unit for each. A tree having

several trunks protruding from cne base shall be measured as one
ree.

Basis of Payment:

The accepted gquantities af removal c¢f trees, measured as provided
above, will be paid for at the contract unit price each, which price
snall Dbe £full compensation <for the item complete, as herein
cescribed and specified.

(ACRTM202, 451/A, 05/31/89)

SECTION 202 - REMOVAL OF STRUCTURES AND OBSTRUCTIONS:

202-3.03 Removal of Pavement:
202-3.03(C) Bitumirnous Pavement For Recycle: o0 <the Standard
Specifications is revised to read: .
202-3.03(C) Bituminous Pavement Removal By Milling:
“;en milling is specified, the existing asphaltic ccncrere shall be
removed in accordance with the de: ails shown on the Troject vplans
w1t1 ecuipment specifically designed to remove such material Dy
means of grinding or chipping to a controlled line znd grade. The
equipment used shall be capable of removing the existing asphaltic
cencrete within 0.01 foot of the specified removal depth.: The
remcval shall be accomplished in a manner which does not destroy the
integrity of any asphaltic concrete pavement that remains and which
does not result in a contamination of the milled asphaltic ccncrece

ith the underlying base material.
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Removal of the existing asphaltic concrete at structures shall be by
equipment and methods that will not damage the existing bridges
deck. The deck and approach slabs shall be throughly cleaned to the
satisfaction of the Engineer.

Upon removal, the existing asphaltic concrete material not used for
recycled asphaltic concrete shall become the property <¢f ‘the
contractor with the stipulation that it shall be salvaged for future
use as recycled asphaltic concrete.

No measurement or direct payment will be made for the hauling and
cisposing cf the milled asphaltic concrete material, the cost being
considered as included in the price of contract item 2020029,

Under no circumstance shall the removal of existing asphaltic
concrete begin until the mix design for replacement asphalztic
concrete has been approved by the Engineer.

The extent of removal of existing asphaltic concre:e must be i
kKeeping with the contractor's "ability to produce, haul, place an
compact replacement asphaltic concrere so that at all times <¢h
length of open “trench" is at & minimum. If the contractor'
production of replacement asphaltic concrete is stopped for an
reason, the removal of asphaltic concrete shall either cease o
shall be reduced. The Engineer will be the sole judge as to whether
the removal shall cease or be reduced and his decision will be based
cn the reason for the stoppage in asphaltic concrete production, the
expected length of the stcppage, the type and depth of the material
being removed, and the time of day.

MG (DL

Replacement asohaltic concrete shall be placed as scon as possible

after the "trench" has been opened up. The surface on which the
material is to be blaced shall be uniform and free o0f loose
material, Any exposed base material shall be compacted to the

extent required by the Engineer.

The "trench” in which asvhaltic concrete is being placed shall be
1)

filled before the end of each day's work and the iane sha be
opened to traffic. The lencth of open "trench" at any one <time
stall not exceed two miles or 1/2 the length of the work, whichever

is the lesser.

In the event cf circumstances beyond the control of the contractor,
such as equipment brezkdown, or 1f£ the production of the replacement
asphaltic concrete has been stopped Dby the Engineer and +he
contractor is unable +o comply with the regquirements in the
preceding paragraph, the contractor shall orovide and maintain such
Ttratfic control devices that the EIngineer deems necessary under the
circumstances in order to provide safe and efficient passage through
the worX zone,
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If the Engineer deems it to be warranted, he will require shat the
contractor provide for the surface drainage of areas where the
pavement surface has temporarily been removed.

Pavement, to be removed by milling, adjacent to manholes, valve
boxes, small radius curbs and other fixed objects that produce
confined areas shall be removed with milling equipment specifically
desicned to operate in restricrted areas and capable of removing
asphaltic concrete of the specified thi¢kness without damage cor
displacement of the adjacent object.

On projects with existing curb and gutter, any asvhaltic concrete
buildup in the gutter designated to be removed, shall be removed
prior to <the pavement removal operation by equipment and methocs
aprroved by the Engineer. The equipment and methods used shall be
capable of removing the asphaltic concrete buildup without causing
damage to the curb and gutter

202-3.09 Removal of Guard Rail: of “he Standard
Specifications is modified to add:

The contractor shall salvage, and haul all removed guard rail and
cattle guards which the Engineer deems useable, to the ADOT Casa
Grande Maintenance Yard. The contractor shall give 24 hours notice
to the Maintenance Supervisor Mr. Jonn Eide at phone number (602)
836-2240 pefore making delivery. .
The guard rail and cattle guards shall be stockpiled at the location
and in a manner approved by the Engineer.

202-4 . Method | ‘of Measurement: . of the Standard
Specifications is modified to add:

Remove and Salvage cattle guards will be measured by the unit each.

Removal of asphaltic concrete pavement {(Milling) will be measured by
the square yard of pavement removed.
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Remove and salvage guard rail, and removal cf embankment curb wi
be measured by the linear foot along the face of the guard rail, a
embankment curb element.

11
ng

Measurement for the removal of emdankment curb will exclude +the
lengths occupied by downdrain and spillway inle*s.

SECTION 203 - ZARTHWORK :
203-9 Borrow:(shoulder_Build—up & BCT Pads)

203-9.02 Materials: of the Standard Specifications is
modified to add:

Pit Serial Number: 5599, Area I
Material Designation: Borrow
Locaticn and Description:

Material Source #5599 ig located approximately 1.4 miles south of
I-8 at sStation 1822 (Hidden Valley Interchange, MP 151.68), in an
existing pit in the channels of an unnamed wash 25 miles wes: of the
City of Casa Grande. The pit lies in Sec. 14; T. 75: R. 2E in Pinal
County.

The material in Arez I of the DPit primarily consists of 4.5 to 19.
feet cof sandy gravel with fine sand and silt, and local traces of
clay sand (SC) and clay gravel (cC). An underlying deposit cf
lightly clay-coated sand and gravel is present over most of <the
pit. Local occurrences of tuff, conglomerate and granite were noted
above the floor of the EXcavated areas and on the east and west
banks of the wash.

v LN

—

=Xtraction of Pit Material:

Moderate clearing of grass, brush, large palo verde :
Mesquite trees and Cac<i will be necessary. No scr: ping will be
recuired.

The estimated quantity of
cf 4 feet, is 43,000 cu. vds,

Investigation:

total of 7 test holes were dug in Area I cf

A the pit for sampling
in April, 1980. These test holes were dug to depths of 4.5 to 10.3
feet. No water was €ncountered in any of the test holes at the time
of investigation.
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Should the ccntractor elect to use other sources of borrow materis 1%“
then the borrow material shall conform to the following gradation:

Sieve % Passing
1 1/2" 130
#4 30 - 70
#200 2 - 25
Plasticity Index 5 - 25
203~9.03 Construction Requirements: of the Standard

Specifications 1s modified to add:
3orrow material for shoulder Dbuild-up shall be compacted in
rccordance with the recuirements specified under Item 2031001,
'COMPACTION OF SHOULDER MATERIAL," cf these Speclal Provisions.
~nformation Available to Bidders

"he following 1information is available at ADOT Materials Section,
.ocated at 206 South 17th Avenue, Phoenix, Arizcna, 835007:

1. Test hole logs and laboratory test results of April,
1980 investigation.

2. Aerial photographs and topographlic maps of the pilt
area.

-aul Road a2nd Haul Distance:

Yoderate to hneavy blade work will be necessary to recons:truct an
:xigzin q haul roed from the pit area to the Interstate 8 £frontage
cad at Hidden Valley interchange, a distance of approximately 1.4
riles. The average haul distance to MP 147.60 on I-8 is 5.3 miles.

laul loads must be within legel limits on paved roadways.

(SHOLD203, CS, 09/01/87)
TEM 203100 — COMPACTION OF SHQULDER MATERIAL:

ie worX under this item consists cof the compaction of

- [
.5ed to reshape the shoulders as shown on the projec:t plans and/or
o 3
r

ified

.5 specified elsewneore herein. No density requirement e
d for ail

ar  this material; however, compacztion will he regud
.;eas deemed practicable by tDe Engineer,
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The equipment Proposed for obtaining this compaction”%ﬁgﬁﬂ'ﬁe of =
tyope approved By the Engineer and the extent of compaction requir
will be determined by the Engineer.

Measurement for this work will be made, regardless of type of
€quiprment used, by the hour for the compacting unit, bur only for
the time that the unit ig actually used for compacting the shoulder
material, except thas in any half-shift during which the unit is
Operated for nécessary compaction, measurement will be made for the
full half-shife, brovided that the unit is not inoperative due to
breakdown or dther causes determined by the Engineer to be the
Lesponsibility of the contractor,

Payment for thig work will be made a« the contract price per hour,
which price shall be full compensation for the item Caomplete, as
herein described and specified.

(WATR206, 231/W, 08/24/89)
SZCTION 206 - FURNISH WATER SUPPLY:

206-5 Basis of Payment: of the Standard Specifications 1is
modified to agd:

When =the bidding schedule does not contain a Contract pay item fo
furnish water supply, full compensation for either developing o
obtaining an adeguate water supply and furnishing all water regquire
i o}

for the work shall be considered as included in the prices paid
the various Cortract items of work requiring the use of water.

T (Lt

th

+

(BITR404, 431/0, 08/25/89)

SECTION 404 — BITUMINOQUS TREATMENTS :
404~-3.13 Fog Coat: of the Standard Specifications isg revised
to read:

The type of bizumingus material shall bpe ERA-25, diluted with one
(1) part warer “C one (1) parz: ERA-25 and shal}l be applied a=- the
doproximate rate of .08 gallon Per square yard,

When a fog coat isg Specified for new ésphaltic concrese, ji-
eapplied as scon as bracticable after placing the asphaltic ceor

Blotter mazerial shall bhe écplied to the treared surface in one or
more application for a4 totel applicaticn of approximately 2 Tounds
DEL  square yard at 3 time specifieg by the Encineer and before
erening the roadway to trafic.
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wDa-4 Method of Measurement: the £fiftgh, sixth, seventh! andyj

eighth ©paragraphs of <the Standard Specifications
relating to time to apply tack and provisional seal
coats are hereby deleted.

104-5 Basis of Payment: the eighth and ninth paragraphs of
the Stancdard Specifications are revised to read: '

The unit price for bituminous tack coat is deemed to be the cost to
furnish, =transport, store and apply asphalt cement or emulsified

asphalt at the project location. Payment for bituminous tack coat
will be made at the unit price multiplied by the respective payment
factcr, listaed under Subsection 404-3.12, and adjusted to cthe

nearest dollar.

The accepted guantity of bitumincus tack coat, measured as provided
zbove, will be-paid at the contract unit price per ton adjusted as
provided above which oprice shall be full compensatvicen for
furnishing, transporting, storing and applying the exact type, grade
cr designation of bituminous tack coat specified by the EIngineer.

404-5 Basis of Payment: the <tenth, eleventh, twelfth,
thirteenth and fourteenth paragraphs cf the Standard
Specifications are hereby deleted.

SZCTION 406 ~ ASPHALTIC CONCRETE: of the Standard Specifications
is modified to add:

ITEM 4060053 - ASPHALTIC CONCRETE (MODIFIZD)(ASPHALT RUBBER):
Description:

The work wunder this itewm, hereinafter asphaltic concrete, shall
cansist of furnishing all materials, mixing at a plant, hauling, and
placing a mixture of an aggregate &and bituminous material to form a
pavement course or to be used for other specified purposes, in
accordance with the - details shown on <the oproject plans, the
recuirements c¢f these Special Provisions, and as dirscted Dby the

[ v

The contractor shall be responsibie for all adjustmencts tT0o his
eguipment necessary to properly accommodate tTh2 use of asgzhalct
rubber as a pituminous material.

{
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Minerzl Aggregate:
There is no Department-Iurnished scurce o mineral aggregate. The
contractor shall Drovi The

e a sQurce in accordance wWith
a

~
recuirements of Section 1001 cof the Standard Specifications.
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Mineral aggregate shall conform to the following requirements when
tested in accordance with the applicable test methods,

Mineral Aggregate Test Method Requirement

Characteristics

Combined Bulk AASHTO T 8s 2.35 - 2.85

Specific Gravity Arizona Test Method 211

Combined Water AASHTO T 85 0 - 2.5

Absorprion rizona Test Method 211

Sand Equivalent AASHTO T 175 Minimum 35
- Crushed Faces Arizona Test Method 212 Minimum 70%

Abrasion . BASHTO T 9¢ 100 Rev., Max 9%
, 300 Rev., Max 40%

The mix design grading limits for mineral édgregate shall pe ag
follows:

Sieve Size " Percent Passing
1/2 inch 100

3/8 inch B0 - 9¢

1/4 inch 40 ~ 60

No. 8 20 - 30

No. 40 5 ~ 15

No. 200 6 - 2.5

During the Production of aspnaltic concr
gradation shall pe tested for acceptance
requirements ot Subsection 406-9.03(a).

te, mineral aggregate
I accordance with the

e
'.I
Bituminous Material:

Bituminecus material shall be asphalt-rubber (vulcanized) ang shall.
confiorm to the Iequirements of Section 1009 of the Standard
Specifications, €xcept for the following:

The rubber shall conform to the following gradation:

Sieve Size Fercent Passing
No. 10 100

No. 16. 75 - 100
No. 30 25 - 100
No. 590 0 - 45
No. 100 0 - 10
No. 200 o - 5

L
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wne asphal: -uhber binder shall conform +o the following
reguiremencs:

parameter Requirement
viscosity. Haake, 350F _ 1500 — 4000 ¢p-
cone Denetraction, 777 (ASTH D1191) 20 min.
Softening point, F (ASTM D36) 125F min.
cesilience, 77F (ASTHM D3407) ' 15 % min.

During the production of asphaltic concrete, the contractor shall
maintaln on the site & nuclear asphalt content gaude calibrated on
+ne material being tested 1n accordance with the gauge
manufacturer s recommendations. Asphaltic concrete asphalt rubber
content shall pe measured by +he contractor by means of the nuclear
asphalt content gauge & ainimun  of four times Der £y1l shifzt.
vroduccion of asphaltic concrete shall ceasé jmmediately and the
plant recalibrated i¢ +the Englneer decermines the percent of

miguminous material has varied Dy 2o amount greate: <han 90.2%

percent frcm the amount directed DbY the EIngineec. During the
production of asphalt ~ubber, the contractor cnall maintain on site
eguipment necessary =to measure the viscosity of the MiXTUre. The
nimoure shall be maincained Detween 1500 and 4000 centipoise B2t
a50% ., MiXTUre viscosity shall ne checked &t +ne direction of the
Encineer.

for comparative purposes, gquantities shown in the bidding schedule
have been calculatced nased on the £0llowing Datd:

Asphaltic concrete (Modified)(Asphalt Rubber)

Unit Weight, Pounds 146.00
per Cubic Foot

Mix D2sign Propcsal:’

& fifzy pound sample from ezch stockpile of mineral acgregate shall
ne <furnished <O the Engineer. along . with @ jegcer £from the
contractor explaining in dstail his propesed mezhods of -roducing
imeral aggregetcé. including  the expectad wasTing, washing,
n»lending, proporTicning, ezc., <O proguce asphaltic concrete that
meets the reguirements and g:adation as specified nerein andé &Y
speclal or 1imiting conditions That ne may DIoDOse
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Along with these aggregate samples the centractor shall furnish a
minimum 10 pound sample of the granulated rubber proposed for use,
cne gallon of AC-10 asphalt cement from the intended supplier, and
two gallons of the proposed mixrture of asphalt and rubber.

The Department will, within 10 working days of receipt of ‘all
samples in the Central Laboratory, provide the contractor with the
percentage ‘of bituminous material to be used in the mix, the percent
cf aggregate material passing each required sieve, and any special
cr limiting conditions for the use of the mix.

Ceonstruction Reguirements:

The asphaltic concrete shall be constructed in accordance with the
recuirements of Subsection 406-10 and the following modifications
and acdlthPS'

General:

The surface upon which the asphaltic concrete is to be placed shall
be cleaned of all cbjectionable material and tacked with a 1i ight
coat of bituminous material. The cleaning of the surface, the
tacking of the surface, and amount of bituminous material used shall
be as directed by and acceptabls to the Engineer.

Just pricr t¢ being placed, the asphaltic concrete shall be
thoroughly mixed condition, free cof lumps and crusts, and be
free flowing, werkable condition.

Hoo
n

[EINWH

Proportioning:

The asphzalt cement stall be modified by the addition of a minimum of
20 percent o0f granulated rubber, oy' welght of the asphalt unless
otherwise approved by the Department’'s Central Laboratory.

Tne asphalt cement and rubber snaTI be combined vprior to the
incorporation irnto the asphaltic concrete for a period of at leas:
cne hour; however, the mixture of asphalt cement and rubber should
not be held at temperatures over 350 degrees 7. for a period over
10 hours. The <cemperature c¢f the asphalt cement shall be between
250 and 400 degrees F. at the time ¢of the addition of the granulated
rubber. Temperature of <the esphalt rubber mixture shall be
maintained between 325 and 375 degrees F. during the one hour
reaction period.

Compaction:

The temperature of asphaltic concrete just prior to compaction shall
De at least 275 degrees F.

Compacticon sh

be accomplished Dby the <following seguence and
coverage of ro
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A minimum of four (4) Static Steel Wheel rollers shall be provided.
The drums shall be of sufficient width that when staggered, two (2)
rollers can cover the entire width of the ribbon with one (1) pass.
Two o©of these rollers shall be used for initial breakdown and
maintained no more than 150 feet behind cthe paving machire. The
remaining two rollers shall follow as cleosely behind the inivial
breakdown as possible. As many passes as is possible shall be made
with the second set of rollers before the temperature of the
asphaltic concrete falls below 220 degrees F.

Static Steel Wheel compactors shall weigh not less than eight tons.
The rollers shall be self-propelled and shall be operated with the
drive wheel in the forward position. Vibratory rollers may be used
in the static mode only., All rollers shall be eguipped with pads
and a watering system to prevent sticking of the asphaltic concrete
mix to the steel wheels.

In order to achieve, as far as practicable, a continuous operation,
the speed of <the paving machine shall be coordinated with the
production of the plant. At no time shall the paving machine be
stopped for more than three minutes. In the event a three minute or
longer delay occurs the paving machine shall be pulled away from the
mat in order for the rollers to compac:t thls area in accordance with
The above temperature limitations.

The rollers steel wheels shall be wetted wilth water r, 12
necessary, So0apy water €o prevent mix pick-up during rolling. The
EZngineer may change the number of coverages or seguence ii, in his
judgement, the change is necessary to prevent picking up of the
asphaltic concrexe.

Aspnaltic concrete will be accepted complete in place, 1if, in the
judgement of the Enginesr, the asphaltic concrete reasonably
conforms to the reguirements specified herein. Asphaltic concrete
that 1s not accedntadle and is rejected shall be replaced <to zthe
satisfactlon of the Engineer and at no expense to the Department
Methed of Measurement:
Asphaltic concrete will be measured by <the ton Zfor the mixture
actually used, which will include the weight of mineral aggregate,
bituminous material, and any necessary blending material.
Measurement Wwill include an weight wused 1in construc:lo cf
intersections, turnouts, or cther miscellanecus items or surfaces.
spﬁalt rubber material will be meassured by tThe ton 1n accordance
~1ih the recuiremenzs of Section 1009 ¢ the Standard Specifications.
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BASIS OF PAYMENT:

"The accepted quantities of asphaltic concrecte, measured as provided
above, will be pPaid for at the contract unit price Peér ton for the
bituminous mixture, which price shall be fuiljl compensaticon for the
work, complete in Place, as specified herein,

Payment for the asphalt-rubber will be made by the ton of the
mixture, including asphalt cement and granulated rubber,

(ACFr407, Cs, 10/27/87)

SECTION 407 - ASPHALTIC CONCRETE FRICTION COURSZ:

407-3.03 . Bituminous Material: of the Standard Specifications
is modified to add:

Approximately 6,0 percent asphalt of type AC-20 will be required;

however, the eXact amount will be specified by the Engineer,

407-~12 Basis of payment: of the Standard Specifications ig
modified to add:

The bidding schedule quantity of asphaltic concrete is based cn

4
estimazed Spread rate of 59 1bs. per square yard; nowever, the exacc
Soread rate will pe determined by the Engineer.

(RECAC408, 432/2, 04/14/89)

SZCTION 408 - RECYCLED ASPHALTIC CONCR=TE: of the Standard
Specifications is revised to read:

408-1 Description:

Fh

The work under this section shall consist o7 urnishing ali
materials, mixing atc a plant, hauling, ang rlacing a mixture cf new
mineral ag9gregate materiaj) and salvaged Pavement macerial together
with bituminous material, and mineral admixture if Necessazy, o
i0rm a pavemenc course or to be used for other specified Durposes,
in accordance with the details Shown on the Project plans and the
requirements of these specifications.

When the ternm "esphaltic concrete” is used hereina‘:

Br, 1t shall be
Ceemed to mean aspnaltic concrete which is a mixcyure ©f new mineral
aggregace, Salvaged pavement material, bituminous material, and if

necessary, mineral admixture.,
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408-2 Asphaltic Concrete Mix Design Criteria: _
Mix designs will be performed in accordance with ARIZ Test Method
815, modified as necessary for recycled asphaltic concrete. Mix
designs will be developed on the basis of and tested in accordance
with the following test methods: '

Criteria Requirements Ariz. Test Method

Effective Voids, Percent,
Range for mix design only 6.0+1.0 416, Section 9

Index ¢f Retained Stren th,
g

Percent, Minimum 50.0 802
Wet Screncth, psi, Minimum 150 802
Stability, Pounds, Minimum 2000 815
rFlow, 0.01 Inches, Range 8-16 815 z
NQTE: oreliminary testing done DY the department indicate that

ac

pugmill mixing of the combined mineral aggregate with lime and 3-5%
water prior to entry into the dryer drum may be recuired to meet the
o

retained scrength reguirement, The department Ceserves the rignt T
direct this pugmill mixing, should it be reguired, in order to meec
+ne retained strength recuirement. No additional payment will De

made for pucmill mixing should it be reguired.

408-3 Materials:

408-3.01 Preliminary Sampling and Testing; Tentative Rpproval
cf Source:

There 1is noO Department—furnished source of new mineral aggregate
mavrerial. The contractor shall provide a souIce in accordance with
+he requirements of Section 1001.

Waen +the contractor selects & source, he sheall notif the
Engineer. The Engineer shall be catisfied that the source has been
adequately investigated and that samples to be taken will De
representative ¢ “tne material to Dbe used, The Engineer will
wi-ness samples taken Dy the contractor. Samples shall be at leest
3100 pounds. A representatcive pcrtion of the coarse material will
ne tested for loss on abrasion in accordance witn The reguirements

of RASHTO T 96 and shall meet -he foliowing reguirement

Maximum loss of ¢ percent 2t 100 revclutlons.

Maximum loss of 240 percent &t 300 reveolutions.
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If the material meets the requirements for loss on abrasion, the
source will be approved to <that extent and acceptable for the
develiopment of a trial mix design.

408~-3.02 Mineral Aggregate:

Coarse mineral aggregate shall consist of crushed gravel, crushed
rock, or ° other approved inert materials with similar
characteristics, o©or a combination thereof, conforming to <The
regquirements cf these specifications.

Fine mineral aggregate c¢r blend material shall consist of naturel
sand or of sand prepared from rock, or other approved 1ilnert
materials, or a combination thereof, conforming to the requirements
of these specifications.

408-3.03 . Mineral Admixture:

If the mix design reguires a mineral admixture, approximately ocne
percent, by weight, of the combined mineral aggregate and salvaged
pavement material' shall be used. Mineral admixture shall be either
portland cement or lime conferming to the following:

Material Requirement

Portland Cement, Type I or II ASTM C 150

Pcrtland Cement, Type IP ASTM C 595

Lime, Type N or S ASTM C 207
408-3.04 Bituminous Material:

Bituminous material shall conferm %toc the reguirements of Section
1005. The type of bituminous material shall be AC-20. Approximately
3.2 percent by weight of the total mix will be reguired; however,
the exact amount will be specified by the Engineer.

408-3.05 Mineral Aggregate; Stockpile Gradation and Quality
Characteristics:

Mineral aggregate shall be separated into at least three stockpiles.
The Engineer may eapprove the use of more than three stockpiles or
approve changes to the specified stockplle gradations, provided he
determipes that & suitable compesite gradaction 1is obtainable. If
more than three stockpiles are wutrilized, <the grading of each
stockpile will be specified by the Engineer. If minerzl aggregate
is separated into 3 stockpiles. The gradation of each stockKplle
shall be as follows:

Sieve Size Percent Passing
Coarse 1 inch 100

3/4 inch 75 - 100

3/8 inch 0 - 20

No. 200 g -~ 2.0
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other
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Fine
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will be uniformly and continuously processed and separated
stockpiles as follows:

-

of

unrepresenta
~he contractor
materizl

aggregate composited from +he stockpiles in
percentages shall be such that the sand egquivalent 5

ces<ed in accordance with the requirements of AASHTO T 176 and
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1y defective salvaged material or
vative of

1/2 inch 100 X
3/8 inch g0 - 100

1/4 inch 40 - 80

No. 8 0 - 20

No. 200 g - 3.0

1/4 inch 100

No. 8 g0 - 100

Na. 40 15 — 35

Nao. 200 g - 4.0%

gradation, washing of the fine material may
is at

ig at least 30 when tested 1
of Arizona Test Metnod 212,

faces

Material; Stockplle Gradation:

will be taken and Ynformation based
she laboratory may De obtained from
1745 West Madison g-reet, Phoenlx,

in

material shall be

removed and processed
crusher, 1n guch a manner 1

rhat all of tae
there
reserves the rignt

salvaced material
<he material used in the mix design.
the wvplans Or gpecified in the special
from milling ramgzs, crossroads, CF
separately by
rhe recvcled asphaltic concrete. All
+o be wasted or separated Dy the

fines. The Engineer

Size Percent Passing
inch 100
iach 0- 23
Size Percant Passinig
inch 100
inch 75-100
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The material wil] be tested in accordance with the requirements c¢f
Arizona Test Method 2490.

408~3.07 Mineral Aggregate and Salvaged Pavement Material
Stockpile:

On the basis of Samples of material from cores taken in the exXisting
pavement structure, the proportions of mineral aggregate materiail
frem each Stockpile and ~ the pPropertion of salvaged material
Neécessary to provide j mixture which is €Xpected to meet the design

Criteria shall be as follows:

Virgin Mineral Aggregace Percent
Coarse 18
Intermediate 16
Fine 36

Salvaged Pavement Material
Coarse and Fine 30

The recycile salvaged pavement Asphaltic Concrete material to be used

i1 the new recycled asphaltic concrete material shall come only from
the mainline Milepost 151.15 to Milepost 160.87,

For comparative Durposes, quantities shown in the bidding schedule
have been calculated based on the following Data:

Recycled Asvhaltic Concrete
Unit Weight, Pounds Per Cubic Foot 142

The exact Percentage of material from each stockpile will devend
uben  the actuszl Gradation of <the new mineral aggregate in each
Stockpile and may vary from the amcunt indicated DY as much as 10
Percentage points. No additional payment will be made for changes
in proportionai use of mineral aggregate stockpiles within 10
Percentage pointsg of the targets specified.

PAVement material used in order o0 c¢btain the specified design
criteria or to obtain an acceptable gradation for the asphaltic
concrete, The contractor will be reimbursed feor the costs of
additicnal minera) adsregate required in the asphalrtic concrece
should the bercentage use of salvaged pavemen: material be reduced
from the target specified.

The Engineer may direct 3 recuction in the bercentage cof salvaged

[ oy S S -
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408-4 Mix Design
408-4.01 Trial Mix Design:

At least 15 working days pricr tc the production of asphaltic

concrete, samples of the produced mineral aggregate stocKpiles,
including any blend material, shall be obtained by the contractor
and witnessed by the Engineer so that both parties are satisiied
that samples are representative of the mineral aggregates teo Dbe
utilized in recycled asphaltic concrete preoduction. The contracter
shall furnish the Engineer with samples of at least 150 pounds of
mineral aggregate from each stockpile and samples of the bituminous
material to be utilized in the production of recycled asphaltic
concrete. Accompanying the samples shall be a letter £from the
contractoer detailing the source of asphalt cement; and the type and
source of mineral admixture to be used, if reguired, and the method
of adding it.

_From the mineral acgregate samples furnished by the contractor 2and
samples ©of existing pavement material taken by the Engineer, the
Engineer will determine if asphaltic concrete meeting the specified
mix design criteria can be produced.

The trial mix design will specify a composite mineral acgregate
gradation; a single percentage to be used <from each of the
stockpiles of mineral aggregate, a single percentage cf salvaged
tavement material from the combined use of both salvaged pavement
stockpiles, and <the percent of bituminous material and mineral
admixture, if necessary, to be used. Theé anticipated gradation of
the combined materials and the percent of Dbituminous material will
also be specified. If a mineral admixture is necessary, both <the
composite mineral agcregate gradation and the anticipated gracdation
of the combined materials will include the mineral admixture.

408-4.02 Initial Mix Design:

During the first full shift ¢f asvhaltic concrete production, the
Engineer will test the material for Effective Voids, Stability, and.
Flow. Samples will also be tested <for <cenformity with the
anticipated qraaablon cf the combined materials and the percent oI
bituminous material -n accorcance with the regquirements of Arizonsa

Test Methed 402,
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Asphaltic c¢cncrete will be considered satisfactory and productlorn
may continue if the mix design criteria for flow and stability have
been met, the effecrive vecids of the mix 1s between 3.0% and 7.0%,
the percent of bituminous material, based on the average of three
consecutive tests, does not vary more than 0.60 from the anticipated
extraction target, and the gradation, based on the average of three

consecutive tests, does not vary from the trial mix targets  as
follows:

Passing Sieve Allowable Limit
No. 8 +6
No. 40 +6
No. 200 +2.0

If the mixture meets these criteria, the trial mix design will be
deemed to be the approved initial mix design. If the mix design
criteria are not met or 1if the gradations vary more than the
allowable limits, the Engineer reserves the right to stop the work
for a period of two working days to perform additional testing. The
EZngineer will then furnish the contractor with a new mix design
which will be deemed to be the approved initial mix design. During
the time that the recycled asphaltic concrete operatien 1s stopped,
asphaltic concrete meeting the requirements cf sectlcon 408 may be
produced. Delays caused by this work stoppage are not compensable.

The approved initial mix design will specify a composite mineral
aggregate gradaticn, a single percentage to De used from each of the
stockpiles of mineral acggregate, the percent of bituminous material

and mineral admixture, 3if necessary. to be used. The anticipated
gradation and the percent of bituminous material cf the combined
materials will also be specified. If 2a mineral admixture 1is

necessary., both the composite mineral aggregate gradation and the
znticipated gradation of the combined materials will include the
mineral admixture. A single ©rercentage of salvaged ©pavement
material will be specified in the initial mix design, the actual
vercentage use of each of the salvaged stockpiles will. be determined
by the Engineer on the basis of the relative weight of salvaged
material produced for each stockpile.

408-5 Changes in Initial Mix Design During 2Producticn:

During the production of asphaltic concrete, the Zngineer may order
that changes be made in the approved initial mix design to meet the
mix design criteria. The percent of material used from any cne
aggrecate stockpile or the total percent of salvage material will
not change more than five percentage points from the inicial mix
design.

Once an initial mix design has been approved by the Zngineer, the
costs associated with testing additional recycled mix design
proposals recuested by the ccentrector shall be borne by the
contractor.
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408-6 Acceprance of Materials:
408-6.01 General:

The contractor's attention is directed to the reguirements of
Subsection 105.12 - Removal of Unacceptable and Unauthorized Work.

408-6.02 Mineral Aggregate:
At the direction of and witnessed by an authorized :representative cf

the Engineer, the contractor shall secure one representative samzle
cf each days production from each stockpile. Thzs sample will De

composited to the specified stockpile percentages Dy tnhe Ingineer
The sand eguivalent shall be a minimum of S5 when tested oI
accordance with the regquirements of AASHTO T 176 and the percent of

crushed faces shall be at least 30 when tested in accordance with
the rezuirements c¢f Arizona Test Method 212,

The stockpiled material will not be acceptable if clay balls, coartecd
rock, or other deleterious material are present.

For each approximate 1,000 tons of asphaltic concrete produced at
least one samp;e of mlnera1 aggregate will be taken. Samples will
be taken in accordance with <the regquirements of Arizona Test

Method 105 on a random basis just prior to <the addition of
tiruminous material and prior teo the combining with the salvagec
material. Samplies will be taken bv means of a sampling device which
ig capable of obtaining samples which are representative cof the
mineral  aggregate. T™he device, which shall be azproved by the
-ng_nee' hall be fLI-lS ed by <¢the contractor. In any shifc thaz
the p:oauc:ion of asphaltic concrete is less <than 1,000 tons, ac
least one sample will be taken.

Semples will be tested ﬁor conformance wi the mineral acggregate
gradatien in accordance th the "eﬁulremen*s of Arizcna Test Mezhed
201. Wnhen mineral a;mix ure is reguired, g‘adahlo. results will Dbe
adjusted to reflect this addition. The gradation cf the mineral

acgrecate will be considered to be acceptable un__ss the average cI
any three consecutive tests or the result of any single test vearies
Zrom the mix design gradaticn percentages as follows:

Passing Sieve Number of Tests
3 Conmsecutive One
3/8 inch and larger +6 +8
No. 8 +4 :6
No. 40 +4 -8
No. 200 1.5 2.0
One hundred percent of the material shall pass the largest sieve
size shewn in the stockpile cradings.
Sheet 62 ¢f 119

C
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alvaged pavement material shall »e separated and s*ocx:1¢ed‘-as
iescribed in Subsection 408-3.06 sc that segregation is minimized
*n approved divider of sufficient size to prevent intermingling o‘
stockpiles shall be provided. The belts to the coarse and £ine
scockpiles shall either have welght totalizers TO give
nroportioning infcrmation on the guantity of material £rom each
s cockpile ¢or <the contractor shall provide an alcternate method
approved by the Euj_nee— to provide »roperticning informaztion.
~08-7.03 ropertioning:
'"he contractor shall provide documentation by calibratvion charts or
sther approved means that the mineral agcregate, salvaged pavement
naterial, bituminous material, and mineral admixture, if used, are
>eing prcporticned in accordance with the aporoved mix design.

If a3 mineral admixture is necessary to produce asphaltic concrete
that meets the design c¢riteria, <he mineral admixture shall be
thoroughly mixed either with the mineral acgregate or witih the
bituminous material prior <to combining the mineral aggregate,
salvaged pavement material and bituminous material, at.the option of
the contractor:

If +the mineral admixtTure is added to the mineral a

} gcgregate, i1t may

be necessary to apply a light spray of wat e to control the loss oI .
the minereal dmixzture, I£f a drum cdcrie is used, znhe mineral

admixture shall DbDe added and thoroug‘ly mixed by means of a

mechanical mixing device prior tTo the mixture e::e:zrg The cdrum
drier. II either a Dbatch plant or a ceontinuous plant is used., the
mineral acdmixture sheall be added and thcroughly mixed in the pugmill
prior teo adding the bituminous material,

If the mineral acmixture is added to the biguminous material, It
snall be added and thoroughly mixed by means cif an approved miXing
device that produces a homedeneous mixture prior te  the mixture
being combined with the mineral aggregate and salvaged pavement

material.,

If a mineral admixture is used, a positive signmal system and a limic
switch device shell bDe installed in the D’aq; at <the point of
inTroduction of the admixture. The positive sicnal system ‘shall be
placed between the metering device and the drum drver, and uvtilized
during procuction wheredby the mixinc shall automatically be stopred
if the acdmixture is not being introduced into the mixzture.

No fine material which has been collected in the dust collecticn
svstem shall be returned to the mixture unless th Zncineer, zn the
basls of tests, determines that eall cor & portion c¢i the ccllected
fines can Dbe utilized. 1f +he Znginger so determines, he will
authorize in wricing the utilization of a speciiic progortion of the
fines; Thowever, authcrizaticn will not be cranted unless the

collected £fines =are accurately and uniformly meterad into the
mixture.
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AT any time that test results indicate that <the gradation of cthe
mineral aggregate does not fall within all of the limits indicated,
the production of asphaltic concrete shall cease immediately and
shall not begin until calibration tests indicate that the gradaticn
is within the limits indicated.

408-6.03 Bituminous Material Ceontent:

The contractor shall provide an accurate method of determining
actual amount of bituminous material being incorporated into the
mix. Production of asphaltic concrete shall not commence unzi
calibration tests indicate that the method utilized is accurate.
The Engineer may require recalibration of the bhituminous delivery
system at any time or when the results of the average of three
consecutive extraction tests indicate a variatien freom the
anticipated combined bituminous content by more than 0.60 percenz.

t
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408-6.04" Salvaged Pavement Material:

t b

t the direction of and witnessed by an authorized representatzive cf
he Engineer, the contractor shall secure a representative sample of
each day's production £from each stockpile. This sample will be-
tested by the Engineer.

If the material deces not conferm to the specified stockpile grading
production of salvaged material stockpiles will cesse until <zh
contractor has corrected his stockpiling operations.

0~

408-7 Construction Regquirements:

408-7.01 Quality Contrel:

Quality control shall be the responsibility of the contrzacter. The
Engineer reserves the right to obtain samples of any portion of any

material at any point ¢f the operations for his own use.
408-7.02 Stockpiling:

When the total guantity of asphaltic coencrete reguirsed can  be
rroduced in two successive eligit hour shifts or less, sufficient
mineral aggregate shall be stockpiled at the site cf the hot clant
To produce tne cuantity of aspnaltic concrete reguired.

When the total quantity o¢f asphaltic concrete recuired must be
produced in more than two success*ve gicht hour shifts sufficient
mineral aggregate shall be s=zockpiled at the site of the hct plant
for at least one eicht hour shift of asphaltic concreze production;
however, these reguirements will Dbe medified cduring the last two
days producticn, c¢r under special conditions wizh <the Zngineer's
approval.

Mine'al _&ggregate shall be separated and stockoiled so <tha
1s minimized. An acpproved divider of sufficient size ¢
ingling of stockpiles shall be provided.
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Mineral aggregate, salvaged pavement material, mineral admixture,
and bitumirnous material shall be proporticned by weight, or by a
combination ¢f volume and weight.

When mineral aggregate, salvaged ©pavement material, mineral
admixture, and bituminous material are proportioned by weight, all
boxes, hoppers, buckets or similar receptacles used for weighing
materials, together with scales of any kind wused 1in batching
materials, -shall be insulated against the vibration or movement of
the rest of the plant due to the operation of any eguipment so thac
the erreor in weighing with the entire plant operating shall not
exceed two percent for any setting nor one and one-half percent for
any Dbatch. Bituminous material shall be weiched in a heated,
insulated bucket suspended from a springless dial scale system.

When mineral aggregate, salvaged pavement material, mineral
admixture, and bituminous material are proportioned by wvolume, the
correct pertion of each mineral aggregate size and salvaged pavement
material introduced into the mixture shall be drawn from the storage
bins by an approved type of continuous feeder which will supply the
correct amount of mineral aggregate and salvaged pavement material
in proportion to the bituminous material and so arranged that the
propertion cf each mineral aggregate size and salvaged pavement
material can be separately adjusted. The continuous feeder for the
mineral aggregate and salvaged ©pavement material shall be
mechanically or electrically actuated.

408-7.04 Drying and Heating:

A recording pyrometer or other approved recording <chermometric
instrument sensitive to a rate of temperature change of not less
than ten degrees ¥. per minute shall be so placed at the discharge
cnute of the drier in order to record automatically the temperature
cf <the asphaltic concrete or mineral aggregate and to facilitate
reading the recorded temperature. A copy of the recording shall be
given to the EZngineer.

The moisture content of the asphaltic concrete immediately benind

the paver shell not exceed one percent. The meisture content will
pe determined in accordance with the reguirements of Arizona Tesct
Method 406. Drying and heating shall be accomplished in such a

manner as to preclude the mineral aggregate from Decoming ccated
with fuel o0il or carbon.

408-7.05 Mixing:

The production of the plant shall be governed by the rate reguired
to obtailn a thorougn and uniform mixture of the materials Mizing
shall continue until the uniformity cof coating 1s as high as can

reasonably be achieved considering the character of the mixzure.
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A positive signal system ghall be proviged O indicate the lo¥ level
of mineral aggregate and salvaged pavement material 1in +ne bins.
The plant will not Dbe permitted ro operate unless this signal system
ig in good working condition. Tacn biln chall have &b overflow
chute or & divider to prevent material from spilling jnto adjacent
bins. .

The temperaturé cf asphaltic concrete upon discharge £rom the mixer
shall notT exceed 325 degrees F. 17 <the asphaltic concrete 1s
discharged from <he mixer inte a hopper. the hopper shall De
constructed SO that segregation of the asphaltic concrete will be
minimizec. ,

4108-7.06 placing and Finishing:
(A} General Requirements:

~The nandling of asphaltic concrete shall at all times De€ guch as O
minimize seqregation. Any asphalzic concrete wnich displays
segregation snall be removed and replaced.

1 wheels and tires of compactors and othert ecuipment
wipaed when necessary with 3an approved procuct in order TO prevent
rhe picklng u? of the asphaltic concrete.

Before asphaltic concrete 1is placed, +he surface =0 pe paved snall
re cleaned of objec:ionable material.

ght coat of bituminous material snall be appliec as directed to
s OC vertical surfaces against wnicn asphaltic concrete 1s ©O be
e

wm ¥
— (.
m‘a =
0 m 4.
‘1-

mhe pase OL subgrade uponl which the asphaltic concrete s =° be
placed snall Dbe prepared in accordance with <©he applicable
requiramencs for the material invoived and maintained in a smooth
and £:irm condition until placement. Asphaltic concrete snall DOT
pe placec on @ froczen CLC excessivelY wet Dbase Crf subgrade.

iy

asphaltic concrete placed in nominal thicknesses of one and one-hal
jnches or 1ess shall De placed only when rhe temperature cf th
gurface oR wnich the aspnaltilc concrete 1s O pe placed ig at 1@
65 degrees T.. Nominal +hicknesses greater cnen eon2 and one—-n
incnes shall ne placed only when the€ smoient temperét ig at :€
45 cegreas . and rising and Dplacement shall be St ‘
amoient remperatuli® jg 50 Gegrees . and falling.

'}
1 @

t i

3 mn

rimﬂlm
@ ¢

At any time +he Engineer w&Y require -nat the work csase ©I Tnaxs
rhe work GaY ne reduced 1= the event of weatherl ~oncditions gitner
existing ¢r gxpected wnicn would hnave 3o adverse effact uROT <ne
asohaltic concrete.
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All asphaltic concrete shall be placed either as a leveling course
or as a surfacing course. Leveling courses are defined as courses
placed for the primary purpose of raising an existing paved or
unpaved surface to a smooth plane. Surfacing courses are defined as
courses placed to serve either as the <traffic surface or as a
surface upon which a finishing course or seal coat i1s to be placed.

Tne thickness of leveling and surfacing courses will be shown on the
project plans. No change in thickness will be allowed without the
written approval of the Engineer.

Succeeding lifts of asphaltic concrete shall not be placed on any
asphaltic concrete that has nct been accepted by the Engineer.

(B) Loading Asphaltic Concrete into the Paving Machine:

If the asphaltic concrete is dumped f£from the hauling vehicles
directly into the paving machine, care shall be taken to avoid
jarring the machine or moving it out of alignment. ©No vertical load
shall be exerted on the paving machines by the <trucks. Trucks,
while dumping, shall be securely attached to the paving machine.

I£ the asphaltic concrete is dumped upcn the surface being vaved and
subsecuently loaded into the paving machine, it shall nct be dumped
at a distance greater than 150 feet in front of the paving machine.
The loading egquipment shell be self-supporting and shall not exer

any vertical lcad on the paving machine. Substantially all of the
asphaltic concrete shall be picked up and loaded into the paving
machine.

(C) Placing and Finishing Asphaltic Concrete by Means cf
Self~Prcoelled Paving Machines:

All courses of asphaltic concrete shall be placed and finished by
means of self-propellied paving - machines except under certain
conditions or at certain locations where the Engineer deems the use
cf seli-propelled paving machines impracticable.

In orcer to achleve, as far as practicable, a continuous operation,
the speed of <the paving machine shall be coordinated with <zthe
production of the plant.

Self-propelled paving machines shall spread the mixture wizhout
segregation or tearing within the specified tolerances, true to :he
line, grade, and crown indicated con the preject plans. Pavers shall
be ecuipped with hoppers and augers which will distribute <the
mixture uniformly in front of adjustable screeds.
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Screeds shall include any strike-cff device operated by tamping or
vibrating action which is effective without tearing, shoving or
gouging the mixture and which produces a course with a uniform
texture and density for the full width being paved. Screeds shall
be adjustable as to height and crown and shall be eguipped with a
controlled heating device for use when required.

Tapered sections not exceeding eight feet in width, or widened
sections not exceeding four feet in width may be placed and finished
by other means approved by the Engineer.

(D) Automatically Actuated Control System:

ept under certein conditions or at certain locations where the
er deems the use of automatic controls impracticable, all
: s of asphaltic concrete shall be placed and finished by means
.self-propelled paving machines equipped with an automatically
uated contral system.
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The control system shall control the elevation of the screed at
each end by contrelling the elevation of one end directly and the
other end indirectly either through controlling the transverse sliope
or alternately when directed, by controlling the elevation of each
end independently.

The control system shall be capable of working with the £following
cdevices which shall be furnished with the machine:

’_l
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SKi-type device at least 30 f{feet in supported

throughout its entire length.

Short ski.

500 feet of contrecl line and stakes.
Joint matcher shbe.

The control line shall be set and maintained taut by the contractor
to the grade and alignment established by the Engineer.

-~

failure of the control system to function properly shall be cause
Zor the suspension of the aspraltic concrete operations.

408-7.07 JOINOTS

Lengitudinal joints shall be located within one foct c¢f the center
cZ a lane or within one foot of the center line be:zween tTwo adjacent
lares Joints snall e formed zZv 2 slope shoe or het lapred, and
snell result in a smooth uniform surface
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Before a surface course jis placed in contact with a cold transverse
construction joint, the cold existing asphaltic concrete shall be
trimmed to a vertical face by cutting the existing asphaltic
concrete back for its full depth and exposing a fresh face. fzer
placement and finishing of the new asphaltic concrete, both sides
of the joint shall be dense and the joint shall be well sealed.
The surface in the area of <the joint shall conform to ‘the
requirements hereinafter specified for surface tclerances when
tested with' the straightedge placed across the joint.

408-7.08 Compaction:

(A) Courses One and One-hal‘ Inches or Less in Nominal
Thickness:

(1) General Requirements:

Asphaltic concrete immediately behind the laydown machine shall be a
minimum of 275 degrees F,

(2) Equipment:

Compacting and smoothing shall be accomplished by the use of
self-propelled equipment. Compactors snall De pneumatic tired and
steel wheel and shall be épproved by the Engineer.

Compactors shall be operated 1in accordance with cthe manuiaccurer's
recommendations. Compactors  shall be designed and preperly
maintained so that they are capable of accomplishing the regquired
compaction.

Steel wheel compactors shall weigh not less than eight tons.

Pneumatic tired compactors shall be the oscillating type with at
least seven pneumatic tires 0of  eqgual size and diame:zer.
Wobble~wheel compactors will not be permitted. The tires shall be
spaced so ‘that the gaps between ‘adjacent tires will be covered oy
the following tires. The tires shall be Capable of being infla-e

to 90 pounds per square inch and maintained so that the air pressure
will not vary more <than five pounds per squara inch from the
desicnated pressure, Pneumatic Tired compactors shall be
constructed so that the toral welght of the compactor will De variad
To produce an operating weight per tire of not less than 5,000
pounds, Pneumatic tired compactors  shall Dbe eguipped with

Ture

skirt-tvpe devices mounted around the tires so thac the tempera
¢f the tires will be maintained curing the compaction proces
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(3) Rolling Method Procedure: FERSE

Compaction shall consist of an established segquence of coverages
2sing specified types cof compactors. A pass shall be defined as cne
novement c¢f a compactor in either direction. Coverage shall be the
number of passes as are necessary to cover the entire width being
paved. .

The rolling segquence, the type of compactor to be used and the
number of coverages required shall be as follows:

Type of Compac:or No. of coverages
Rolling Option Option Option Option
Sequence Ne. 1 No. 2 Ne. 1 Nao., 2
Tnitial - Static Steel Vibrating Steel 1 1
Intermediate Pneumatic Tired  Vibrating Steel 2-6* 2-4*
Finish atlc Steel Static Steel 1-3 1-3

ased on the roller pattern which exhibits the best performance.

The Encineer shall select the option for c¢ompaction, and when
preumatic +tired compacteors are used, will designate the tire
oressure.

et O n
M Ot

ey oy

wheel compactors shall not be used in the vibratory mode for
es of ore inch or less in nominal thickness nor wnsn the
ra

-

ture of the asvhaltic concrete falls below 180 cdegrees F.
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Initial and intermediate compaction shall be accomplished before t
temperature of the asphaltic concrete falls below 220 degrees
All edges shall be rolled bty a method approved by the Zngineer whil
the mixture 1s still hot.

}- - "!l =2

Compaction will be deemed to be acceptable on the conditicon that the
aspnaltic concrete is  compacted using the type of compactors
ballasted and operated as specified and with the number of coverages
of the compactors as specified.

(3) Courses Greater Than One and One-half Inches 1in
Nominal Thickness:

(1) Generzl:

Agphaltic Concrete immediately benind the laviown machine shall be a

minimum of 275 degrees T.

tion shall e as specified in this Subsection excesp:t that LI
the Znginesr determines <the c¢onditions o©f any DoItTion £ <the
Daving, such as wicdenings, intersections, tapers anc tTurnouts, ROt
to be conducive to the vprocedures of this subsecticn, Subsection
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Aasphaltic concrete placed in nominal thicknesses greater than cne
and one-half inches shall be compacted until 80 percent of the lot,
measured as hereinafter specified, is within the Upper and Lower
Limits specified. Compaction control shall be the responsibility of
the contractor. Selection of the number and <types of rollers
sufficient to meet the specified density requirements shall be the
responsibility of the contractor. The contractor shall monitor his

compaction compliance through testing of densicty and comparison to

laboratory * compacted specimens. Records of density testing,
comparisons to laboratory density, and necessary adjustments to
compaction operations shall be maintained. This reguirement shall

in no way relieve the contractor of the responsibility to previde an
acceptable product as set forth elsewhere in the specifications.

(2) Compaction Acceptance Procedure:

A lot shall ccnsist of one days production. Each lot will be tested
for acceptance. If changes are made in the mix design, new lots
willl be established.

Ten samples shall be taken for each lot by the contractor, under the
observation of the Engineer, at random locations designated by the
Engineer, Rardomly selected locations will be determined to the
nearest one-half (1/2) foot in the =transverse directvicn and to the
nearest one (1) foot in the longicudinal directicn of the pavement
course; however, the outside one (1) foot of an unconfined pavement
ceourse will pe excluded £from the testing. When a previously
unconiined pavement course 1s confined by a subseguent pavement
course, the compacted joint will not be excluded £from the Testing.
Samples shall be taken wutilizing mechanical coring eguipment in
accordance with the reguirements of Arizona Test Metrhed 104, Section
3. Cores shzll be a minimum of four inches in diameter and shall be
taken and delivered to the Engineer not later than the working dav
following <the 1lot placement. The samples will T2 <tested for
acceptance Dy the Engineer in accordance with <the recuirements cof
Arizona Test Method 415, Ecceptance testing results will De
furnished to the contractor within three working days of receipt of
2:l samrles by the Engineer.

The target wvalue (7TV) for compaction compliance s

percent of laboratory density. The laboratory density 11 be the
average of <chrese (3) laboratory densities determined on randcm
samples taxen from the same day's production and in accordance with
the reguirements of Arizona Test Method 416.

The Urper Limit (UL) is the Target Value (TV) 2lus 4.5 pounds bper
cubic foot and the Lower Limit (LL) is the Target Value (TV) minus
4.5 pounds per cubic foot. These limits are used in statistical
calculations for Quality Index. The Zngineer will determine the

I T
acceptability c¢f compaction wutilizing <the <following definitions,
formulas, and Table 408-1.
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DEFINITIONS,

Target value (TV):

ABBREVIATIONS AND FORMULAS

The target value for compaction.

average (AVE.):

The sum of +ne lot's test results for
+he number pof test T
average will be determined to Ob

divided by

Standard DeviatTion (s):

The sguare root of
difference between the
charaCteristic and AVE.,

~he value
individual
divided by the

which obtailn
be determined to

minus one. This statcement does
calculations. QOther methods

used. Tne svandard deviation will
places.

Upper Limit (UL):
Th
T

e value above the
ne

upper
Tower Limit (nl):

mhe value below the target
+he lower
(QU):

Upper Quality Index

U = UL - AVE

calculated £o

(QL):

mhwe QL will be calculated =0

percentage of LOT within UL (PU):
Dezermined bY antering Table

1imit of acceptable

1imit of acceptable compP

value

-

ssults,

formed DY

TR-H-Z(T.)
a7

008

results

Test

not limit

rarget value for compaction
action.

of compaction

compactlon.

three

decimal places.

decimal

wich QU.
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summing

the
che same Va

niaces.

OR COMPACTION ACCEIP

a measured charac
rhe arithmet
e decimal place.
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2 measured

numper of test ~esults

ANCE

~eristic
The

ip mean.

methods

WO

which

]

"y

[

Nt

50013 04

jue may be
decimal

which defines

{1}



JK/iCp/Tia/53]/iKkGg/2129v /2232 Special Provisicns
11/20/89 TR-8-2(91)
Q08 PN 147 H0013 04

Percentage of Lot within LL (PL):
Determined by entering Table 408-1 with QL.
Total Percentage of Lot Within UL and LL (PT):
PT = (PU + PL) - 100

Should the contractor fail to meet the specified density
requirements £for more than two lots, work shall cease until the
contractor has examined all aspects of his compaction procedures and
impleménted all corrective actions necessary to obtain compaction.
Work may resume for one shift of production during which time <ne
contractor will demonstrate his ability te meetr <the compaction
requirements. In the event the contractor fails to meet the
compaction reguirements during this ocne shift of production, the
werk shall again cease. At that time the Engineer will evaluate the
specified compaction requirements. For purposes of evaluation, the
Engineer may require the construction of a compaction test section.
The test section will consist of not more than one day's producticen
during which the Engineer will direct the c¢cmpaction operations,
including the size, type, sequencing and number of passes of each
roller, the mix temperature, and the rate of production. Based upon
his evaluation of the compaction reguirements, the Engineer will
determine 1if the specified compaction requirements are attainable.
Should the Engineer determine that the specified requirements are
not attainable, revised requirements will be established which sst

torth a new target value and/or percent of lot compliance. The
contractor  will proceed on the Dbasis cf the Engineer's
determination. Material which fails to meet the requirements for
compaction will be evaluated in accordance with subsection 105.03.
No additional payment will be made for the costis associated with the
rrocecures set forth herein, 3including the construction of test

sections.
408-7.09 Compacting Miscellaneous Items and Surfaces:

Asphaltic concrete used in the construction of curbs, spillways and
spiliway inlets, ditches, c¢atch basin entrances, median sIrips,
sidewalks or other similar miscellaneous items or surfaces shall be
compacted using compactors, het hand tampers, smecthing irons,
mechanical vibrating hand <tampers or with other devices to <the
extent considered necessary by the Ingineer.

408-7.10 Surface Recguirements and Tolerances:
All courses of asphaltic concrete shall be compacted as reguired,
smooth and reazsonably <true to the recuired 1lines, grades, and

dimensions.

—

Leveling course surfaces shall not vary more than 1/4 inch freom the
lower edge of a ten-foot straightedde when <t¢he straightedce 1is
placed parallel to the cencer 11 The roadway.
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surfacing ccurse surfaces shall not vary more vhan 1/8 inch from the
iower edge cf a <ten-Icot straightedge when the straightedge 1s
claced parallel to the center line cf the roadway.

408-8 Method of Measurement:

Asphaltic concrete will be measured by the ton for the asphaltic
concrete actually used, which will include the weight of mineral
aggregate, salvaged pavement material, bituminous material, and any
necessary mineral admixture. Measurement will include any tonnage
used in construction of intersections, ITurnouts, curps, spillways
and spillway inlets, ditches, catch basin entrances, median Strips,
sidewalks or other miscellaneous items oI surfaces.

3ivuminous material will be measured by the ton.

Mineral admixture will be measured by the ton.

408-9 Basis of Payment:

The accepted guantities of asphaltlc concrete, measured as prov1aed
in Subsection 408-8, will be paid for at the contract unit price
cemplete in place.

Payment for bituminous materlal will be made by the ton. If it 1is

Getermined by testing that bituminous material utilized 1in the
zspneltic concrece production <fails <To meet the recguirements of

Section 1005, the asphaltic concrete represented by the hal‘—snlft
or half-shifts in which such failing material was utilized, shall be
evaluated as to acceptance. When such failure involves a deviation

from the allowable asphalt property rande, the contract unit price

will be adjusted Dy the percentace shown 1in Table 404-1 of <the

Standard Specifications, when allowed ©o remain in place. When the

failure ¢r failures is {are) gue =tTo deviations from otTher
er

requirements, the Engineer will Gerermine if the material can Dbe
leftz in place, and, 1if so allow wed, the appropriate unit price
adjustment will be made. Asphaltic concrete not allowed to remain
in placz will be rejected and e oved at the contractor's expense
and replaced with asphaltic concrece meeting the reguirements of

these specifications.
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TABLE 408-1
DETERMINATION OF 29 OR PL
QU or QL»0 N=10 QU or QL<¢O
100. 2.176 or More g.
99, 1.940 - 2.175 1.
98, 1.798 - 1.939 2.
87, 1.691 - 1.797 3.
96. 1.603 ~ 1.690 4.
g5, 1.526 - 1.602 S,
94, 1.458 - 1.525 6.
93. 1.396 - 1.457 7.
g2. 1.339 - 1.395 8.
21. 1.286 - 1.338 9.
S0. 1.236 - 1.285 10.
89. 1.188 - 1.235 11.
88. 1.143 - 1.187 12,
87. 1,100 - 1.142 13.
86, 1.058 - 1.099 14,
85, 1.018 - 1.057 15,
84, 0.980 - 1.017 16.
83. 0.942 - 0.979 17.
82. 0.906 ~ 0.94) 18,
81. 0.871 - 0.90s 19,
80. 0.836 - 0.870 20
79. 0.802 - 0.83s 21
78. 0.769 ~- 0.801 22,
77. 0.737 - 0.7s8 23.
76. 0.705 - 0.7286 24
75. 0.674 — 0.704 25
74. 0.643 ~ 0.673 26
73. 0.613 - 0.642 27.
72. 0.583 - 0.812 28,
71. 0.554 - 0.582 29
70. 0.525 - 0.553 30
£9, 0.496 ~ 0.524 31
68. 0.468 ~ 0,495 32.
67, 0.440 - 0.467 33,
66, 0.412 - 0.439 34,
£5. 0.384 - 0,412 33
64, 0.337 - 0.383 36,
63. 0.330 - 0.355 37.
62. 0.303 - 0.329 . 38
61. 0.276 - 0.302 3s.
60 . 0.249 - g.275 L0,
56, 0.223 - 0,228 21,
£8. 0.198 - 0.222 L2,
57. 0.170 - 0.1953 43,
Se. 0.143 ~ 0,169 a4
55. 0.117 - 0,142 45,
54, 0.091 - 0.118 46 .
53. 0.065 - 0.090 47,
52, 0.039 - 0.054 48,
S1. 0.013 - 0.038 49,
.50, 0.000 - 0.012 50.
N = NUM3Z:z OF TESTS pER LoT
30DY OF TABLET 1Ig POSITIVE QR NIGATIVE ~ALUZS OF QU o2 oL
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(ACEX416, 453/0, 05/31783)

SECTION 416 - ASPHALTIC CONCRETE - END PRODUCT:

416.1 Description: of the standard Specifications is
modified to add:

mhe guantities shown 1in the bidding schedule for j+eom 4160002 =
" ASPHALTIC CONCRETE (3/4”Mix)(End oroduct) . inclucdes 2,000 Tons of
asphaltic concrecé (3/4" Mix)(End product) to be used in the f£irst
¢ay the contractor starts milling the existing roadway pavement. and
<o allow an adeguaté amount of recycled pavement macerial to be
available tTo COmMENce produccion of recycled aspnaltic concrete.

41€-2 Asphaltic Concrete Mix Design Criteria: cf the

standard SPecifications ig modified <O adc:

Mix design crivzeria for the Index of Retained szrength and
arplicable test method shall be as follows:

Criteria Reguirements arizcna Test
3/4" MIX Method
4. Index of Retained
grrencth, Percent,
Min. 50 802
L1€-2 Asphaltic Concrete MiX Design Cricteria: miX desicn
criteria for cffective voids in the candard
Specifications ig revised €O read:
Criteria Reguirements ' arizcna Test
3/4" Mix Method
» . Effgctive VoicCs
Tercent, Range
5.5 + 0.2 815
416-3.01 Mineral Aggregate: of the Standard specificaticns is
modified to add
Mineral acgregace shall conform TO +ne following recuirements when
—sgtred in accordance with the applicable test metThods .
Mineral AQGrecsat®
Craractariszics Test Mezthod Reguirement
Compined BulX
gpecific Gravity AASHTO T 85, 2.35 to 2.85

arizona Tesxt Mecnod 211
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-(ACEX41l6, 453/0, 05/31/89)
SEZCTION 416 ~ ASPHALTIC CONCRETE - END PRODUCT:

416.1 Description: of <the Standard Specifications 1is
modified to add:

The gquantities shown in the bidding schedule £for item 4150002 -
"ASPHALTIC CONCRETE (3/4"Mix)(End Product).," 1includes 2,000 Tons cf
asphaltic concrete (3/4" Mix)(End Product) to be used in the first
day the contracter starts milling the existing roadway pavement, and
Tto allow an adecuate amount of recycled pavement material to be
available to commence production of recycled asphaltic concrete.

416=-2 Aspnaltic Concrete Mix Design Criteria: of the
Standard Specifications is modified te add:

Mix design «critveria for <che 1Index o¢f Retained Strength and
applicable test method shall be as follows:

Criteria Regquirements Arizona Test
3/4" Mix Method

4. Index of Retained
Strength, Percent,

Min. 50 802
2416-2 Asphaltic Concrete Mix Design Criteria: mix design
criteria for aeffective voids in ~he Standard

Specifications is revised tc read:

Criteria Reguiremenis Arizcna Test
3/4" Mix Method

2. Zffective Voids
Percent, Range

5.5 £ 0.2 815
£1€e-3.01 Minesral Aggregate: of the Stancdard Specifications 1is
mocdified to add
Mineral acgregate shall conform to the ifollowing reguirements when
tested in accordance with the applicable test methods.

Tess Method Reculresment

Combined Zulk
Specifiic Graviuy 2ASHTO T 85, 2.33 to 2.85
Arizona Test Method 211
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Combined Water
Absorprion AASHTO T 85, 0.0 to 2.5
Arizona Test Method 211

Sand Equivalent AASHTO T 17s Minimum 45
Crushed Faces Arizona Test Method 212 Minimum 30%
Abrasion BASHTO T 96 100 Rev., Max 9%

500 Rev., Max 40%

Tests on aggregates outlined above, EXcept for abrasion, shal] be
performed on materials furnished for mix design purposes and
composited to the mix desion gradation. Abrasion shall be performed
Separately on materials from each source of minera) aggregate. All
sources shall meet the requirements for abrasion,

For comparative Purposes, quantities shown in the bidding schedule
have been calculated based on the following data:

3/4" Mix
Unit Weigh%, Pounds per Cukbic Foot 145.00
Percent, Asphalt Cement 5.0
Percent, Mineral Admixture 2.0
£16-3.03 Bituminous Materials: cf the Standard Specificationg

is modified to add:

The grade to be used shall be AC-40

216-—~

i~

Mix Design: The 1last five paragraphs on page 273 of
the Standard Specifications are reviged To read:

The mix design shall be submitzed on a laboratory bituminous mixzure
design form in 2DOT format and signed by a person authorized by the
contractor to act in such matTers on behalf of the contractor.

esentative samples of the mineral aggregcate used for <the mix
gn shall be submitteg to the Engineer fZor determination of a
ing index and sand ecuivalent. The coating index will pe
rmined i accordance with +he reguirements ¢f Arizona Test
Method 239 and the sand equivalent will pe determined in accordance
with the requirements of AASHTQO T-176,

o

will determine the Coating Index and Sandg Zagui
€ mix design to assure that it containsg

! 1% design is unsatisfactory '
T WO worxXing days afrer receipt of a T
1gn proposal, advise the contractor CI tThe neec
mix design Droposal.
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If the contractor elects to change his source of material, cnce a
mix design has been approved, oOr if a mix design should prove
insatisfactory to the contractor during production, the contractor
shall furnish the EZngineer with a new mix design for approval which
meets the requirements specified nerein. For acceptance Dpurposes.
~he revised mix design will not be retroactive.

416~5 Centractor Quality Control: Of the Scandard
Specifications is revised to read:

416-5.01 General Regquirements:
I+ shall be the responsibility of the contractor to administer a

Quality Contrel Plan, hereinafter referred to as thae "Plan”,
sufficient to assure a product meeting the regquirements cf <these

specifications. The Plan shall mee: the requirements of Subsec<ion
106.04(B) and the reguirements specified below. The Plan may Dbe
operated wholly or in part by a subcontracter or an independent
organization, however, the Plan's administratiocn, including

compliance with the Plan and its modification, shall remain the
responsibilicy of the contractor.

416-5.02 Tlements of The Plan:

The Plan shall address all elements which affect the guality of the
zasphaltic concrete including, but not limited to the following:

(x) Mix Design

(B8} Aggregate Production

(<) Quality of Components

(D) tockpile Management

(Z) Proportioning

() Mixing, including addition of Mineral Admiwture, 1f
required

(G Placing and Finishing

(H) Joints

(1) Compaction
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Other Regquirements:

include the use of Operation's Technicians, including

Process Control Technician (PCT). This person will
be expected to utilize laboratory test results "and
other quality control practices to assure the quality
of aggregates and other mix components and adjust and
control mix proportioning to meet the mix design(s).
The Plan shall detail the frequency of each type of
tést, when and how corrective actions are t¢ be
taken, and the means of documentation. The PCT shaill
be responsible for periodically inspecting all
equipment wutilized in breoportioning and mixing to
assure its proper operating condition and to assure
that Droportioning and mixing is in conformance with
the mix design ‘and other requirements. The Plan
shall set forth how these cduties and responsibilities
will be accomplished and documented,

If more than one individual is required to accomplish
these reguirements, the Plan shall so note. 1Included
also shall be the criteria utilized by the PCT <o
correct or reject unsatisfactory materiais.

Quality Contrel Technician {(QCT) . This perscn will
be expected to assure that the delivered materials

meet the requirements of the specifications. In
addition, this peérson shall be responsible for
periodically inspecting all equipment utilized in
placing, finishing and compacting to assure ics
Droper operating condition and +o assire placing,
finishing, Joint construction and compaction in
conformance with the specifications. The Plan shall
set forth how these duriesg and responsibilities will
be accomplished and documented. If more than one
individual is regquired to accomplish these
Teéquirements, the Plan shall SO note,. Included also

utilized by the QCT to correct

T
shall be the criteria
ti ctory materials,

Or reject unsa

The Plan shall set forth <+he coordination of the
Tivities o7 the pc7 and QCT.

ac
The Department reserves the right +to check <=he
records of the 2PCT and QCT at  any +time. The
Department may teake and rtest samples at any time to
confirm the effectiveness of the activities of '+he

2CT and QcCT.
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416-9 Basis of Payment: el e

() Mineral Admixture: of the standard Specifications is
revised to read:

1£ mineral admixture 1is used in the mix design it will be paid for
at the predetermined price estaplished in the Bidding Scnedule. If
mineral Admixture 1s eliminated, it will Dbe eliminated in accordance
with the requirements of Subsecticn 109.05, nowever, no
reimbursement will be made for any costs which the contractor may
nave incurred in anticipation of its use.

(FORMSE01, 454/u, 04/14/89)

SECTION 601 - CONCRETE STRUCTURES:
601-3.02 ralsewcrk and Forms:
§01—-3.02(C) Forms Construction:
(1) General Requirements: of the Standard Specifications

ig modified as follows:

The 1last sentence of the fiftn paragraph, regarding re-—use of
plywood forms, 1s nereby deleted.

(3 Meral, Fiberglass and Other Forms: of <the Standard
Specificarions is medified as fellows:

The fourth paragraph, regarding tnhe use of metal forms, is heredy
Geleted.

§01-3.02(D) Removal of Falsework and Forms: of +the Standard
Specifications is modified as follows:

The second paragraph on Dpade 333, regarding packfilling around

gTructures, is heredy deleted. Backfilling shall be in conformance
with +the reguirements of Subsection 203-5.03(3).

(DIXTEQLl, 431/%. 06/20/88)

STCTION 601 - CONCRETE STRUCTURES:

601-4.02 Dimensioneal Tolerances: of the $teancard
soecificacions is modified 1O add:
(C) Slip Form oL Txcruded Barrier:
sarrier lengths not i compliance with +ne straightedge and
alignment tolerances in Subsection 601-4.02(C)(2) snall De remcved

and replaced at ths contracstor's expense.
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(1) The top of the exposed faces of the barrier sﬁﬁlluco&ély
with <the following <tolerances to be accepted at 100
percent of the unit price bid per linear foot.

(a) When a ten foot long straightedge is pPlaced on the top
surface of the barrier it shall not vary by more than 1/4
inch from the straightedge.

(b) When a ten foot long straightedge is pPlaced along the face
of the barrier it “shall not vary by more than 1/2 inch
from the straightedge,

(¢) The horizontal alignment shall not deviare by more than
that allowed 1in Section 401 when placed adjacent to
Portland Cement Concrete Pavement.

All other barrier dimensions shall not deviate by more than 1/2
inch from plan‘s alignment.

(2) The top and exposed faces of the barrier shall comply with
the following tolerances to be accepted at 75 percent of
the unit price bid per linear foor,

(2) When a ten foot long straightedge ig blaced on the top
surface of the barrier it shall NoT vary by more than 1/2
inch from the straightedge.

(b) When a ten foot long straightedge is placed along the face
cf the barrier it shall not vary Dy more than 3/4 inch

from the straightedge,

(c) The horizontal alignment shall not deviatas by more than
that aliowed in Section 401 when placed adjacent rto
Portland Cement Concrete Pavement .

All other barrier dimensicns shall nect deviate Dy more than 3/4
inch from plan's alignment. - -

(HSBLT6E04, 454/F, 04/14/89)

SZCTION 604 - STEEL STRUCTURES::

604-2.03 High Strength Bolts, Nuts And Washers: of the
Standard Specifications is revised to read:

High Strength Bolts shall conform to ASTM Standard 2 325 excent as

may be modified herein.

Nuts and washers, epprepriate to the type of high strength holi:z <o

be used, shall conform to ASTM Standards A S63 or A 194, for nuts,

and ¥ 436, for washers, respectively,
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604-2.03(A) certificate Of Analysis: : S

Tach lot of Dbolts, nuts OI washers shall be accompanied by a
Certificate of Analysis.

The Certificate Of Analysis shall provide a lot number corresponding
to <hat appearing cn the shipping package. Tne certification shall
note wnen and. where all testing was done, including the
rotational-capacity tests indicated herein, and shall include zinc
thickness when galvanized bolts and nuts are used.

The maximum hardness for ASTM (A 325) bolts shall be 33Rg. The
maximum tensile strength shall De 150ksi for belrs 1" or less in
Giameter and 120ksi for larger bolts.

Nuts shall be Grade 2H or DH for black or galvanized bolts. For
calvanized bolts the nuts shall be overtapped tO the minlmum amount
required for the Dbolt assembly. All nuts, bolts and washers shall

rave the manufacturers' markings on them.

Testing to be included in the certificate of Analysis shall be done
according to the "shipping lot” method. The minimum testing regquired
is as follows:

(1) Rotational-Capacity Test:
“gh strencth Delts, both black and galvanized, shall be subiected

-5 a vovatisnal-capacity test (ASTM A 325, Section 8.5) and snail
wing reguirements when rested by the manufacTurer:

3
®
1]
ct
cf
y
o
1y
..._l
|—C
O

(&) The tested bolts shall go through <two times the
required number of turns (Zrom snud tight conditions)
indicated in  the 1988 Interim AASHTO  Bridge
Specificatinn, Table 10.173, in a Skidmore-Wilhelm
Calibrator, or- eguivalent tension measuring device,
without stripping or faillure.

(b) During this test, the maximum recorded tension shall
pe equal to or greater than 1.15 times the Reguirea
-as-ener Tension, as specified in AASHTO Table 10.17A

{c) The measured torgue T oroduce the Recuired rasten
oa 1

0
Temsion shall net excaed -ne wvalue obtal:

followlng eguation:

Torgue = 0.25 ?D

Wnere Torgue = Measured Torgue {Foot—-2ouncs)
> = Measurad 3olt Tension (Pouncs)
D = Nominal Diameter (Fs2t)

n
J
tu
4]
il
0
3]
@]
Iy
yo
vt
v



, - - -- - P ———— SuTeldl FLUVILISL0NS
11/20/89% IR-8-2(91)
008 PN 147 HOO1l3 04

oz - - [

w ey Ty
H 1 ' TN s

I

(2) Proof Load And Wedge Tests: it

Proof load tests, performed by <the manufacturer, are required for
the bolts(ASTM A 325, Section 8.2) and for the nuts (ASTM A 563 cr
ASTM A 194). Wedge tests of full size bolts are reguired in
accordance with Section 8.3 of ASTM A 325. Galvanized bolts shall be
wedge tested after galvanizing. The proof load tests for nuts to be
used with galvanized bolts shall be performed after galvanizing,
overtapping and lubricating.

604-2.03(B) Acceptance Testing:

High-strength bolts, nuts and washers will be field sampled at
randem by the Engineer, according to the "shipping lot" method, upon
receipt of the Dbolt shipment by the contractor. A minimum of 3
bolts, with corresponding nuts and washers, or 0.1% of the lot, for
iots 1n excess of 3,000, will be sampled for acceptance testing, for
gach bolt diameter. Samples will be submitted to ADQOT Materials
Section or a designated testing laboratery for the following tests:

(1) Wedge Test:

Bolts shall be tested in accordance with ASTM Test Method F 606 -~
WEZDGE TEST METHOD as described in Section 3.5 of that standar
Fracture shall be in the body or threads of the bolt without any
fracture at the junction of the head and body.

(2) Rockwell Hardness:

Rockwell hardness shall be determined in accordance with ASTM Test
Methed £ 18 within the specified maximum shown above for bolts. Nuts
and washers will only be tested for Rockwell hardness, in accordance
with ASTM Test Method £ 118, <to confirm compliance with ASTM
Stancdards A 563 or A 1%4 for nuts and F 436 for washers.

If any of the test Dbolts fail either of the above acceptance tests
the entire lct which it represents will be rejected. Similarly., i
any of the nuts or washers £fail the Rockwell Hardness Tes:, th
entire lot of nuts or washers will be rejected.

M iy~

604-2.03(C) Installation:

211 galvanized nuts shall bhe lubricated with a lubricant containing
a2 visible dye so that a visual check can be made fcr the lubricanct
at the time ¢f field installation. Black bolts must be "oily" to the

couch when installed. Weathered or rusted bolts shali bz cleanad and
re—lubricated prior to installatzion.

Installation of all high strength bolts shezll be in accordance wizh
paragrapn 10.17.4, "Installation", of the AASHTO 1983 Interim Bridge
Specifications. 0Of particular iImportance 1s obtaining the "Snuz
tight" condition as defined in paragraph 10.17.4.3 for any method of
final tightening.
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A Skidmore-Wilhelm Calibrator or other acceptable bolt <ctension
indicating device will be provided by the Deoaﬁb‘enu at each job
site for use during bolt installation. Periodic tests (daily when
calibrated wrench tightening is used) will be performed by the
Department to ensure the as-installed bolt/nut/washer assembly mee<ts
the above requirements., (For short grip bolts, direct tension
indicaters (DTI) with solid plates may be used to perform this test.
The DTI shall. be checked with a longer rip bolt in the
Skidmecre-Wilhelm Calibrator first].

The ccst of furnishing test bolts, nuts and washers will not be

directly reimbursed, but will be considered incidental to the cost
cf related contract items.

(PDMPT701, 433/4, 10/13/89)

SECTION 701 - MAINTENANCE AND PROTECTION OF TRAXFIC:

7012 Materials(Equipment, Workmen, Devices and Facilizies):

701~2.4Q2 Flashing Arrow Panels: the first paragraph of the
tandard Specificaticns is revised to read:

Flashing arrow panels shall conform to the reguirements of Sectlon

4,17 of the Traffic Control Manual with the follo wing additions

701-2.05 Temporary Pavement Markings: is revised to read:

(A) Raised Pavement Marker

Raised Pavement Markers may Dbe Temporary Reflective Markers,
Permanent Reflective Markers(used as Temporary) . or Non-reflective
Markers, as reguirzd on the Project Plans or by the Encinesr,

Raised Pavement Markers shall be in conformance with Standard
Drawing 4-M-2.02 and Subsections 706-2 and  706-3 of  The
Specifications or snhall be included on & list c¢f ©vpre-aoproved
products maintained by Trzffic Design Services.
(3} Pavement MarXing Paint:

Paint Ior Temporary striping shell be white or yellow and shell
confarm to the requirements for permanent striping paint as ser
fecrth in Section 708 of the Specificaztiens
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(C) Preformed Pavement Markings:

Preformed Pavement Markings shall be either Type II
(Temporary-Removable) or Type III (Temporary-Nonremovable), as
indicated on the project plans or as directed by the EZngineer.
Preformed Pavement Markings shall be in conformance with the
Tequirements of Section 705 of the Specifications or shall - be
included on a list of pre-approved products maintained by Traffic
Design Services.

701-2.08 Chip Seal Pavement Markers: is revised to read:

Chip Seal Pavement Markers shall conform +to Standard Drawing
4-M-2.05, '

The Chip Seal Marker body and cover shall be manufactured from a
Dolyurethane material conforming to the following requiremencs:

Recqulrement ASTM Test Method

Specific Gravity (Min.) 1.19 D- 782
Hardness (Min.) 804 D-2240
Tensile Strength (Min. PSI) 4600 D- 412
Ultimate Elongation (Min.$%) 330 D- 412
Moculus @ 300% PSI 1000 D- 412
Stiffness @

-20 deg. ¥, (Min, PSI) 17000 D-1053

70 deg. F. (Min. PSI) 200 D-1053

Compression Set

22 Hrs. @ 70 deg. C. €5 D- 3953
Taber Abrasion (CS17 Wheel)

Wt. loss mg/1000 cycles 3 e

Reflective <tave shall be metalized Dolycarbonate microprism
retroreflective material with acrylic backing or ecuzl. The tape
shall have a minimum reflectance egual to, or greater than, 1800
candlepcower per foot—candle per sguare foct at  1/10 degree

observation and ¢ degree entrance angles.

701-3.02 Maintenance and >Protection of Traffic: <«he firsc
Daracraph of the Standard Specifications is modified
Lo adac;

The Engineer shzll be sole judge as to whicnh signs may reguire
portadle stands or embeddeqd DOSTS.
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701-3.05 Temporary Pavement Markings (Application and Removal):
701-3.05(A) General: the second paragraph of the Standard

Specifications ijs revised to read:

On overlay projects, pavement marking for temporary scriping shall
consist cf four inch wide by four foot long strips of reflective
material, either pavement marking tape or craffic paint, placed at
40 foot intervals. In situations involving severe degree of
curvature, the Engineer may direct that the length and spacing be
adjusted to TWO foot and 20 foot respectively. These reguirements
zapply to white lane lines separating traffic movin in the same
Girection and to yellow centerlines for two-lane, +wo-way roadways
in areas where it is safe tTo pass. Temporary markings shall not De
used for edge striping. Temporary pavement marking shall De placed
on each subseguent pavement course.

701-3.03(C) preformed Pavement Markings: The second paragraph of
<he Standard Specifications is revised to read:

only Tvpe II Preformed Pavement Markings shall be used on surface or
finish pavement COUILSES where eventual removal will be required DY
+the Traffic Control Plan, or as specified in Subsection 705-3.

rt
y

701-4.01 General: the filrst and second paragrapnts ot ne
Standard Specifications are revised to read:

ing and orotecting craffic on the basis of the predetermined
ement rates nereinalter specifisd und2r Supsection 701-4%.C2

various elements of work except for Temporary Cencrete
jer, Temporary Impact Atvenuation Devices, and Furnisn and
-ns=all Temporary Trafiic Control Dsvices.

vartment will reimburse  the contractor for <=he work of
™

No additicnal reimbursement will be made to the contractor Zor any
elements of work other than those iisted in the special provisions

under Subssction 701-4.02, unless approved in writing Dy the
Engineer prior to use.. The cost for elements of work recuired for
sraffic ccntrol and not listed under gubsection 701-4.02, oOr

included in Izem 7010006, will Dbe negotiated with the =ngineer Drior
o apprevel.
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701-4.02 (B) Elements of Work (Complete-in-Place): of ~he
tandard Specifications is revised to read:

The elements of work listed under this subsection will be measured
for payment upon the satisfactory completion of the initial
installation or cbliteration. Except as hereinafter specified unde"
Basis of Payment, no subsequent measurements will be made.

Element of Work Unit Rate($)
Specialty Sign (High Intensity
Reflective Sheeting) Sg. Ft. 10.00
Svecialty Sign (std. Intensicty
Reflective Sheeting) Sg. Ft. 7.25
Preformed Pavement Marking
(Taped Line) (Type II) L.Ft, 1.60
Preformed Pavement Marking
(Taped Line) (Type III) L.Ft. 0.80
Temporary Pavement Marking
{Painted Line) L.Ft. 0.13
Obliterate Pavement Marking L.Ft. 0.50
Obliterate Pavement Legends Each 10.00
Obliterate Pavement Arrows Each 20.00
Delineator (Std. Dwg. 4-M-4.01) Each 27.00
Reflective Ralsed Pavement Mazker
(Temporary) Zach 4.00
Reflective Raised Pavement Marker )
(Permanent) (Used As Temporary) Zach 4,50
Nen-Reflective Raised Pavement
Marker (Temporary) Each 2.50
Remove Ralsed Pavement Marker Each 0.10
Chip Seal Pavement Marker
(Single Capped) Zach 2.00
Chip Seal Pavement Marker
(Double Capped) Tach "3.00
701-4.02 (C) Zlements of Work (In Use): of the Standazd

Specifications is revised to read:

The elements of work listed under this subsection will be measured
from the point at which the element 1s put into active use cn the
project and accepted by the EIZngineer until sucnn times that the
Engineer determines that the element is no longer required:

Element of Work Unit Rate(s)
Temporary Ccncrete Barrier(In Use) L.Fc./Day 0.05
Impact Attenuation Device

(Sand Barrel) (In Use) Za./Day 0.05
Impact Attenuation Device (Zne2rgy

Absorbing Terminal)(In Use). Ta./Day 1.00
Impact Atten Dev. (Truck Mounted) Hour ' 27.00
Flashing Arrow Panel Hour 5.00
Pilot Truck Hour 6.36
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zelocasion gervice, Truck Hour 9.00
rlagcer Hour *Area 1 4.18
xhrea 2 20.20

Tlagger (Uniformed Police pificer) Hour 26.32
official Police Vehicle Mile 0.21
Truck Driver: pilot, ReloC SVCS. Hour 15.24

Truck Mount ATTED. pevices
Relocation'Service, parricade Setter Hour 10.93
Maintaln Changeable Messade Bcard Hour 1.45
vertical Panels Ta./bay 0.50
mubular Mazker Ea./Day .35
garzicade (TyDe 1) Ea./DaY 0.5
garricade (Type 111) Ta./bay 0.73
Flashing Warning Light (Type A) £a./Day 0.25
Flashing Wwarning Light (Type B) £a./Day 2.50
gready-3uin Warning Light {(Tyve C) ta./DeYy 0.80
High Intensity Reflective gheetind.

dmall Sign (Less +han 10 sq.Ft.) Ta./Day 1.10
High Intensity Rreflective Sheeting.

Medium Sicn (10-16 sg.Tt.) Ea./Day 1.30
High Intensity Reflective gneeting.

Targe Sign (More than 16 Sg.Ft.) Fa./Day 1.50
std. intensity Reflective Sheeting.

Small Sign (Less chan 10 sq.Ft.) £a./Day 0.50
gtd. Intensity Reflective Sheetingd,

Medium S3ign (10-16 Sg.7%: Ta./Day 0.65
grd. Intensity Reflective sheeting.

Large Sign (More than 16 Sg.FT.) za./Day 1.00
sxpedded Sign PCSTS Ta./Day 0.10
Torcable sign stand (Spring Tyze) Ta./Day 2.10
pcrt. Sicn Srand (9 SQ.TT. or More) fa./Dey 1.00
port. Sign gtand (Under 9 Sg.Ft.) Ea./Day 0.70
High Level rlag Tree Ea./Day 0.80
Traffic Cones. 28 inch Ta./Day 0.40
Drum (18" X 36") Ta./DaYy 1.20
x3aged on U.S. peot. of Lapor, General wage Decision.

701-4.03 Relocation gervices: of the standard Specifications

is revised t©O read:

gubsectichn 701-4.02, the Ingineer may gGirect ~mne CONTIACTe= <
move any element O©f work from ODRe€ 1ccatien &nd ce-grect 1T E
anctner location. Txcept &S nereinaiter speci?ied for TempCId
Ccncrete zarrier (New Instaliation) ©OF ~nhe except: fied

tne remainder of this gupsection OL gursecticn 7 .
for -eimbursement of +the WOIK associated with such IEIOCE
ne macde as specifled for the Relocatlch garvice elements cf WOTR.

rolliowing the initial jnstallation of the elements of work describe
Be!
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When work ¢f a progressive nature is involved, such as resurfacing a
road under <traffic, or closing a lane or lanes £fcr work to Dbe
accomplished during a shift, no measurement for reimbursement will
be made for setting up or relocating the necessary traffic control
equipment, workmen, devices, facilities, signs (except
semi-permanent signs on embedded posts), etc., that are moved
concurrently with the advancing operaticn, or removal at the end cf
the shift. The cost of such work to be considered as included 1in
Item 70100086.

701-5 Method c¢f Measurement: the sixth and the ‘last
elements of work of paragraph one of the Standard
Specifications are revised to read:

Flagging Services will be measured by the hour for each hour that a
civilian flagger is provided and for each hour that a uniformed,.
cff-cuty law enforcement officer 1is employed directly by zthe
contractor as a flagger, when authorized in advance by the
Engineer. The time for a uniformed off-duty law enforcement oifiicer
used as a flagger will be measured in acc0?dance with the Zfollowin
table:

Consecutive Hours Reimbursement

Worked Time Factor

First eight hours.............straight time

Hours nine through twelve..... time and one h

Over 12 hours.................cdouble time
Overtime hours will be converted into straigh time hours for
measurement. An off-duty law enforcement officer shall not work
more tThan 12 consecutive hours unless an emergency situatlon eX1ists
which, in the opinion of the Engineer, reguires that the officer
remain in the capacity of flagger. 1In the event an off-duty cfiicer
reports to the project site and the work shift is carcelled within
the first two hours, the contractor will be reimbursedé for itwo nours
gt the appropriate .rate. Flaggers used £for the contractor's

convenience, such as ingress and egress of construction eguipment
along the project traveled way, will not be measured for payment.

Vertical DanETS, Barricades, Warning Lights, Signs, Sicn
Stands/Posts, Traffic Cones, Tubular Markers, Flag Trees, and Drums
will  Dbe measu:ed as a unit for each device <furnished and
subseguently utilized at the project site.

701-5 Method of Mezsurement: of the Standard Specification
is modified to add:

ude the furnishing and installation of all necessary tempcrary

em 7010006 will be measured by the unit "lump sum” and shall
1
affic control devices measured irndividually as provided above.
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Overtime hours for <£flagging services flaggers and for :elocation
service Darricade setters shall be converted into s<traig
hours for measurement on the basis of one and one half <times the
number of man hours for all approved f£lagging and relocation service
barricade setter hours worked in excess of 40 hours per week.

Specialty Signs are signs which are required con the dob, " as
cdetermined Dby the Engineer, but which are not indicateé on the
project plans and are not included in item 7010006 cr amcng reusable
traffic control signs. The size, type and legend con Specialty 8Sicns

will be determined by the Zngineer and will be measured for payment
by the sguarz foot.

Obliterate Pavement Legends or Arrows will be measured by each
separate symbol, arrow or single letter.

701-5 Method of Measurement: the first paragraph at the top
of page 418 of the Standard Specifications 1s revised
to read:

ruck Driver (Pllot Truck, Relocation Service Truck and Truck
Mounted Attenuation Device) will bDe measured by the hour for each
hour that tnhe Driver operates the vehicle. Overtime hours will Dbe
converted to stralight time hours for measurement.

701-¢ Basis of Payment: o©f the Standard Specifications is
revised to read:

The contracter will be compensated <for accepted gquantities of
Maintenance and Protec t' cn of Traffic in accorcdance with the
procecures described herein andéd in Subsection 701-4 of the Standard
Speciiications

701-6.01 Elements o©f Werk (3id Items): of +the Standard

Specifications is modified to add:
(C) Furnish end Install Temporary Traffic Control Devices:

Item 7010006 - Furnish & Install

emporary Traffic Co
e to establish a b

:
:u“nishing To  Tr

ﬂ"
is included in the 3idding Schedul
shalil Dbe full compensation for

2  jobsite,
stockpiling, and installation of lashing arrow panels, changeable
message boards, vertical panels, Da_r;cades, wa:n-ng lights, signs,
sign stands/posts, traffic ccnes, tubular markers, flag trees, and
crums, complete-in-place. Item 7010006 also includes <the cost ocf

relocstion of all necessary treffic control devices or the moving ci
cdevices for the ContracLo*'s advancing cperaticn as specifiied herein
and &s shown on the plans, excent for items directsd by the ZIngineer.
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The cost of additional information trafiic control signs, shown on
the project plans, furnished by the contractor and not included as
reusable traffic contrel signs as listed in Subsection 701-4.02(C).
will be included in Item 7010006, which costs shell include ali
materials, labor and other additional costs for the installatiocn,
any relocation and removal of the signs.

Item 7010006 alsoc includes removal of all temporary traffic control
devices used for maintenance and protection of <traffic on the
project and included in the Elements of Work (In Use) and Elements
of Work (Complete-in-Place), unless such cost is included in che
predetermined reimbursement rates as specified in this Subsection.

Signs mounted on posts set in the ground shall be removed at the
compietion of the project, the post holes filled and compacted, and
the immediate area restored to match the surrounding area. The cosc
of such removal and restoration shall be considered as included in
the cost of Item 7010006.

Furnish and insgtall temporary traffic control devices will be paid
for at the contract lump sum price, which shall be full compensatcion
for furnishing, installing, and removing all devices and the labor
tools, egquipment, and incidentals necessary to complete the werk.

Twenty five percent of the unit price bid will be paid upon
satisfactory initial installation of <temporary <traffic control
devices. The remaining seventy five percent will be pa in monthly
increments Dbased on the current menth's percentage o©f project
completion.

701-6.02 Elements of Work (Complete-in-Place):

701-6.02(=) Specialty Signs:

The ed cuantities of Specialty Signs will be paid for &t the
Dre ined rate per square foot listed in Subsection 701-4.02(3).
The rave established shall be full compensation for manurfacturing,
delivery <o <the job site, erection complete in place, and eventual
-

701-6.02(F) Remove Raised Pavement Markers:

The accepted quantities

for r
pe paid for at the predete
701-4.02(8).

Raised Pavement Markers will
2 each listed in Subsection

701-6.02(G) Cbliterate Pavement Legends cr Arrcws:
The accepted cguantities of Arrows, Symbols or incdividual Latte
; r h list

cbliterated shall be paid for at the predeter d
in Subsection 701-4.02(B).
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701-6.03 Elements of Work (In Use):
701-6.03(H) Operators: is revised to read:
(K} Truck Drivers(Pilot Truck, Relocation Service Truck

and Truck Mounted Attenuation Device):

The accepted guantities of Truck Drivers, measured as previded under
Subsection 701-5 of the Specifications, will be paid for at the
predetermined reimbursement rate per hour, which rate shall be full
compensation for the work, complete, including, but not limited to,
all overhead costs and fringe benefits. No additional payment will
be made To the contractor if the rate he is required to pay exceeds
the predetermined reimbursement rate.

701-6.03(X) Vertical Panels, Barricades, Warning Lights, Signs,
Sign Stands/Posts, Traffic Cones, ubular -Markers,
Flag Trees, and Drums: of the Standard Specifications
is revised to read:

The accepted unit cuantities of vertical panels, barricades, warning
lights, signs, sign stands/posts, <raffic cones, tubular markers,
flag trees and drums, measured as provided above on a daily basis,
will be paid for at the predetermined reimbursement rate, which rate
shall bpe full compensation for <the use and maintenance o0f each
cevice (in use).

Payment for relocatien of vertical Dpanels, barricades, warning
lights, sicos, sign stands, traffic ccnes, tubular markers, Zlag
trees, drums, and work of a progresszve nature will be made in
accordance with the procedures of Subsection 701-4.03.

The work of removing and reinstalling signs on embedded posts will
be reimburcsed at <the relOCELIOD service rates, regarciess of <tnhe

type of work or operation, when directed by the Engineer.

The predetermined reimbursement rate for signs, vertical panels, and
tlag trees 1lncludes the cost of flags and ballasting.

th

the preadetermined reimbursement rate or barricades includes zthe
i ing
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(PLSTC704, 454/7, 04/14/89)

SECTION 704 -~ THERMOPLASTIC STRIPES AND MARKINGS: of the Standard
Specifications 1is modified as follows:

704-3.02 - Application: The first paragraph is replaced by:

The contractor shall remove all dirt, dust, grease, oil or other
detrimental material from the road surface prior to application of
the thermoplastic material. The method c¢f cleaning <the surface 1is
subject to approval by the Engineer and shall include sweeping and
the use of high-pressure air spray. The cost Zfor cleaning the
surface, including sweeping and high-pressure air spray. shall be
considered part of the cost for applying thermoplastic striping and
no separate measurement or payment will be made for this work.

When thermoplastic striping, symbols or legends are to be applied to
new portland cement concrete pavement, any curing compound present
shall Dbe removed Dby means of a high-pressure water Jjet or
sandblasting, followed up by sweeping and high-pressure air spray.
On Dboth o0ld and new portiand cement concrete pavement a
primer-sealer,. as. recommended by the thermoplastic manufacturer,
snall be applied prior to placing the <thermeplastic material <to
assure a satisfactory bond.

The air and road surface temperature at the time of application
shall not be less than 50 degrees T. and the pavement surface shall
be absolutely dry.

The first two sentences of the second paracgraph are replaced by:

The thermeplastic striping and markings shall be a minimum of 0.060
inches thick in all applications.

704—4 Method of Measurement: is revised to add:

Removal of curing compound £from new portlan cement concrete
savement and <the application of primer-sealer, which 1is =to be
applied to both o0ld and new portland cement concrete pavement, zrior
to applicastion of thermoplastic striping or marking, shall be
measured by the linear foct or unit each, respectively, depending cn
the nature of the work to be done, and in accordance with the items
cf work established in the 3id Schedule.

704-3 Basis of Payment: is revised to add:

The accepted quantities for removal c¢f curing compcund f{rom new
portland cement concrete pavement and  the gpplicaticn cf
vrimer—-sealer, measured as provided above, will be paid for at the
contract unit price for each, respectively, under cthe items of wor:
established in the Bid Schedule.
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(PVMRRT05, 454/%3, 10/12/88)
SECTION 705 - PREFORMED PLASTIC PAVEMENT MARKING:

705-2.01 Preformed Pavement Markings - Type 1 (pPermanent): of <he
Standard Specifications 1s modified to add:

(D) Performance . Testing: The following are approved Type I
preformed Pavement Marking Materials:

+amark 3rand Series 5730/5731
aM Corporation
gt. Paul, Minnesota 55144

Sramark Brand Series 330/351
3M Corporation
§-. Paul, Minnesota 55144

Terro/Cataphote

Ferro Corporation

P.0O. 3ox 2369

Jacksan, Migssissippl 39223- -2369%

Materials other <than those listed above may be used butr must Dbe
azproved by the Department prior to use.
7045-3 Construction Reguirements: The second paragraph is revised
to read: '
DPreformes pavement Markings snall be applied to surfaces that are
free cf molsture and +horougnly cleaned of loose, foreign or otTher
macerial that may adversely affect bonding. The contractor shall

remcve all dirt, dust, grease, 0il or other detrimental mat erial
from the road surface. The methed of cleaning the surface ig subject
to approval by the Engineer and srhzll include sweeping end tThe use
of hnigh-pressure air spray. Newly placed surfaces need mnot De
clezned uniess, in the opinion ¢z the Engilneer, +he surface has
hecome contaminated to +he extent that cleaning is necessary o
provide Droper boading. Preformed Dpavement markings shall be applied
immediately eafter <the suriace nas neen prepared or &s soon as
possible after placement and completion of new pavement. AT the tTime
cf application, the road surface temperacure chall not be 1less than
60 degrees F. and the pavement surface shall be absc lutely Gry. For

t~moo ary ma'kldﬂs, +he weather conditions noted abcvn' may b
zived, &t the Ingineer's discreticon, to obtaln @& raffic stripe
p:ior to allowing zrafiic tTo <Traverse the rDQdch Despite zhe
required minimum Su urface temperature and surface cenditicn, ne
Ingineer, &t any ~ime, may reguire that work cease or that the WOrk
day be reduced in t e event of weather conditions, ither exlstind
or expected, which would have &an adverse ,.affect upon zhe working

conditions.
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SECTION 706 - RAISED PAVEMENT MARKERS of the Standard
Specifications is modified as follows:

706-2.02 Reflective Pavement Markers:

The table listing the types of reflective markers used is modified
to delete Type B, Clear, Two-way.

The fourth paragraph is revised to read:
Reflective pavement markers will be tested for compressive strength.
The first sentence of the sixth paragraph is revised to read:

The specific intensity of each clear reflecting surface shall be not
less than the following:

706-2.05 Epoxy Adhesive: is hereby deletad.
706-2.06 3ituminous Adhesive: is hereby added:

The bituminous achesive for pavement markers shall be a hot-mel:
adhesive manufactured by one of the following approved manufacturers:

Signal Products Divsion
Amerace Corporation
7542 N. Natchez Avenue
Niles, Illinois 60648

or

CRAFCO, Incorporated
?.0. Bcx 20133

Phoenix, Arizona 85036

Materials other than theose 1listed zbove may be used but must be
approved by the Department prior to use.
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706-3 Ccnstructicn Reguirements: of the Standard Specifications
s medified to read:

he portion of the highway to which the markers are to be attached
hall be free of dirt, existing painted lines, curing compound,
grease, 0il, meisture, 1loose or wunsound layers and any other
material wh 1ch could adversely affect the bond cf the adhesive. The
method of cleaning the pavement surface and removal of detrimental
material- is subject to approval by the Engineer and shall include
sweeping and the use of high-pressure air spray. On portland cement
concrete pavement and old asphaltic concrete pavements, cleaning
shall be accemplished by sandblasting, followed by sweeping and/or
air blowing. Newly placed asphaltic concrete pavemen:t need not be
sandblasted unless, in the opinion of the EIngineer, the surface 1is

contaminated with materials that would adversely affect the bond of
the acdhesive.

n +q

The adhesive shall be placed uniformly on the cleaned pavement
surface in an amount sufficient te result in complete coverage of
the area of contact of the markers, with no voids present and with a
slight excess after the markers have been placed. The markers shall
be placed in pesition and pressure applied until £firm contact is
made with <the pavement. The markers shall be protected against

impact until the adhesive has set to the degree acceptable te the
Engineer.

Zxcess adhesive on the pavement and on the exposed surfaces cf t

markers shell be immediately removed. Thinners or sclvents which ma:
be detrimental to either the markers or the bond provided by tha
adhesive shzll not be used in removing excess adhesive.

Marke-s shall not be installed when the temperature ci t D
surface ¢r the atmosphere is less than 40 degrees Fahrenhei
the relative humidity is 80 percent or higher or when t D
surface is not dry.

All markKers shall be installed to Lne lire approved by the Eng
and in such manner <that the reflective face of ths markers
perpendicular to a 1line parallel <to the rocadway centerline.
pavement markers shall be installed over longitudinal or transvers
Joints cf the pavement surface.
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SECTION 708 - PERMANENT PAVEMENT MARKINGS:
708-2 Materials:
708-2.01 Pavement Marking Paint:
(A} General:
All material used in the formulation of the pavement marking painzt
shall meet the requirements herein specified. Any materials not
specifically covered shall meet the approval of the Ingineer.

(3) Composition Requirements:

The permanent pavement marking paint shall consist of the following
components with all bércentages specified being by weight:

(1) Pigment Composition: percent by

welght of total pigment White Yellow
Titanium Dioxide, Rutrile (ASTM D
476, Tyve II 92% min.) 24.0-26.0 7.0-9.0
Medium Chrome Yellow (ASTM D 211,
Tyre III 87% min.) 15.0-17.0
Zinc Oxide (ASTM D 79 American
Process Type) 7.5-9.5 7.0-9.0
Magnesium Silicate (ASTM D 605) 36.0-38.0 35.0-37.0
Calcium Carbonate (ASTM D 1199, _
Type GC, Grade I or II) 28.0-30.0 31.0-33.0
Antisettling Agency (Bentone 34 or
Claytone 40) See Note 1

(2) Venicle Composition: _

bercent by weight White and Veliow

Alkyd Resin Solution - See Note 2 21.3 min,
Chlorinated Rubber (Parlon $20 or
Alloprene X20) 16.4 min.
Chlorinated Paraffin (Fed. Soec.
f111-C 429C, Type I) 11.3 - 13.3
Lead Drier 24% (ASTM D 600 Class 3) 0.2 - 0.4

Sheet 97 ¢cf 115
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(C) Manufacturing Formulations:

The typical formula which may serve as a guide for <the pain

Manufacture is as follows: (Yield is approximately 100 gallons).
POUNDS
White Yellow
Titanium Dioxide 150 50
Medium Chrome Yellow 100
Zinc Oxide 50 50
Magnesium Silicate 224 224
Calcium Carbonate 175 200
tisettling Agent (Claytone) 5 5
Methanol ‘ 2 2
Alkyd Resin Solution
(60% non-volatile) 130 130
Chlorinated Rubber
(93% non-volatile) 100 100
Chlorinated Paraffin 75 75
24% Lead Drier 2 -2
6% Cobalt Drier 1 1
Antiskinning Agent (Exkin) 3 3
Stabilizer (Propylene Oxide) 3 3
Toluene 160 160
Heptane 43 45
Methyl Ethyl ketcne S0 950
12153 1240

(D) Quantitative Requirements of Mixed Paint:

Wnite Yellow

Pigment:

bercent py weight-See Note 3 48.9-50.86 £9.%9-51.6
Total Solids: _

bercent by weicht 69.4 min 7¢.0 min.
Non-voletile Vehicle:

bercent by weight vehicle 38.9 min. 38.9 min.
Viscosity:

K.U. at 77 © 76 + 8 76 + 8
Welght per Gallon:

pounds 12.1 + 0.2 12.4 + 0.2

Fineness of Grind:
Hegman gauge, North 3 min, 3 min.
Standard Scaile

Sheer 448 ~¢ 112
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Drying Time:
minutes 1 - 4 1 - 4

Directional Reflectance: 80 min. 50 min.

Uncombined Water:
percent by weight of paint 1.0 max. 1.0 max.

Coarse Particles and Skins:
retained on a No. 325 mesh sieve,
rercent by weight of pigment. 1.0 max. 1.0 max.

Note S. The extracted pigment upen analysis shall conform
to the quantitative compositional requirements.

() Qualitative Reguirements:
(1) Color cf Yellow paint:

The color of the vellow paint shall visually match color chip No.
33538 of Fed. Std. 595 (Note 6). In case of dispute, the color
shall be within the green and red tolerance limits when compared
with the standard color chips of "Highway Yellow Color Tolerance
Chart" U.S. Department of Commerce, Bureau of Public Roads PR Color
No. 1, June 1965.

(2) Condition in Container;

The paint shall not show excessive settling in freshlv-cpened £full
can and shall be easily redispersed with a paddle to a smooth
homogeneous state. The paint shall show no curdling, livering,
caking, gelling or <thixotropic prcperties, lumps, sKins or coilor
separation. '

(3) Skinning:
The paint shdll not skin within 48 hours in a three-cuarter filled,
tightly closed container.

(4) Storage Stability:
The paint shell show a viscesity increase of not more than five (3)
Xrebs units zbove the original viscosity and the decree c¢f settliling
shall have a rating of six (6) or better (Note 7). When stored for
Tweglve (12) months 'the paint must be usable, the drying time shall
be as specified and =the consistency range shall be -€68 to B84 Xraos
units.

Sheet 100 oI 113
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(5) Flexibility and Adhesion:

The paint shall show no cracking, flaking or loss cf acdhesion when
tested as specified, Apply a wetr fiim thickness of 0.005 inches with
a Zilm applicator to a 3 by 5 inch tin panel weighing 0.39 to 0.51
1bs. per sg.ft., bPreviously cleaned with a Hydrocarbon Solvent and
lightly buffed with steel wool. Dry the paint film a:t 70 degrees to
80 degrees.F in a horizental position for 18 hours, then bake in an
OVen at 122 degrees + 4 degrees F (47.8 degrees C to 52.2 degrees C)
for two hours, cool L0 room temperature for at least 1/2 hour and
bend over a 1/2 ineh diameter rod and examine, without magnification.

() Water Resistance:

The paint shall show no softening, blistering, 1loss of achesion or
other evidence of deterioration other than a slich:t loss in gloss
when tested as specified. Apply a wet f£ilm thickness of 0.015
inches with a film aprlicator to a ciean glass plate. Let dry in a
horizontal position at room temperature (70 degrees to 80 degrees F)
for 72 hours. Immerse one-half +the painted plate in distilled water
2t room temperature for 18 hours as specified in method 6011 of red.
Test Method Std. No. 141, allow to dry for two hours and examine.

(7) Dilution Stability:

The thinned paint shall be uniform and show no Separaticn, curdling
Cr precipitation after reductien in the properties of eight Darts by
volume cf the Package material with not more than one Tart by veolume
Cf the appropriate thinner for each tyre of vaint.

(8) Spraying Properties:

The paint as received or diluted no More than specified above shall
have satisfactory Sbraying properties when eépplied (and held in a
norizencal positiecn) to Ttinplate or aluminum surfaces at a wet film
Thickness of approximately 0.015 inch. The sprayed £ilm shal} ary to
8 Smooth uniform finish, iree from roughness, griz, unevenness and
other surface imperfections. The paint shall show no streaking cr
Séparation when vlaced on ctlean glass.

(9) Bleeding:

The bleeding characteristics shall be determined in accordance wizth
ASTM D 969. The test panels shall be evaluated according to 2STM D
868, and the degree of resistance to bleeding shall nave a numerical

Tating of six (§).

Note s. ly a wet film of 0.015 inches to a =zin canel; let
r o

hours and compare color.

Chmom T~ -
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Note 7. Storage stabillty shall be determined in acgordance
with ASTM D 1309 gertling Properties of Trafiic
paints During Storage: ASTX D B8€9 Evaluating Degree
of Sertling; and Consistency. Krebs-Standard Method

4281 of Federal Test Method Std. No. 14l.

() Manufacturing Regquirements:
(1) Inspection:

Te manufacture shall advise the ZEngineer when paint 1is tO be
manufactured and shall surnish the Engineer free access to all partTs
of <the plant and shall furnish every reasonable facilizty for
sampling both the paint and the raw materials during the process ©of
manufacturing.

211 materials used in formulation shall meet the regulirements nerein
specified. ANy materials not specifically covered shall meet the
approval cf the Engineer.

(2) Testing:
.11 tests will be conducted in accordance with ~he latest tTest

me-hods of the American sociecy for Testind and Materials, Tederal
Test Mechod Standard No. 141, and methods in use by Materials

Services, righways Divisicn, and <the Arizona Department cf

mransporzati
available Lo
method will

cn. Wwhere both an ASTM and Frederal Test Method 1is
- new materials or the finished product, tThe ASTM test
prevail.

=vidence of adulteration or improper formulation shall be cause fcr
rejection.

(3) Packaging
The Zfinished paint shall be homogeneous. free of d&irt, water and
other foreign matter. The pDaints shall be strained immediately
priocr to canning. :
211 shipring ccntainers must comply with rederal Interstate shipP:ng
crandards of tThe Deparwment of Transportation, and ve stamped 17-H
i+ accordance with tThe scandards. The conta:necs qust be linec SO
s to prevent a=cack oy the paint The lining must not COmME off tne
container as skins
211 containers of paint snall be labeled with weasherproof markings.
showing the color, marufacturer s nDame. ga-e of manulacTiurée, TEre
weight, net weight, Gross weight and manufacturer's batel number on

~he side of drum zand also on the 1igd.
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Remcve approximately €0 grams of Dbeads
and welgh the sample accurately.

Pour <the beads slowly in a clean 100 ml graduated cylinde:
containing 50 ml of isopropyl alcohol. Make certaln that air
i1s not entrapped among the beads.

The total volume, minus 50, will give the veiume cf the beads.

Calculate the specific gravity as follows:

Specific Gravity = Weicht cf sample
Velume of the sample

(3) Chemical Stability:

Beads which show any tendency toward decomposition, including
urface etching, wnhen exposed to atmospheric  condicions,
mecisture, dilute acids, or alkalies or paint film corstituents,
may be reguired to demonstrate satlsfactorv reflectance behavior
prior to acceptance, under such tests as may be prescribed.

(C) Moisture Proofing:

211 gless beads shall have a mecisture-proof overlay consisting of
water revellent material applied during the bprocess o¢f Dbead
maenufacture. The beads so treated shall not absorb moisture in
storage end shell remain free of clusters and lumps and snall
flow freely from dispensing and testing equipment.

The beads shall pass the test for water repellency and
uslng the following eqguipment:

K
[
L{#
L§4)
th
'_.l
(9]
£

(1) Test bag:

The Dag used is approximately 10 1/2 inches x 17 1/2 inch
after sewing. The material used in the construction ci <l
bag is unbleached cotten sheeting with & thread count of 48
48. The material before sewing is gapproximately 18 inches x
22 inches. The cloth 1s £folded in half 1lencthwise and
stitched in the shape cf an "L" with the short side leit open
at <the top. The material can be obteined £rcm selected
manufacturers ¢f clecth and paper packaging. The Zinished bag

may also be obtained from the manufacturer of the glass beads.

:l

Newly fabricated bags must Dbe <zthorcougnly washed with hot
watsr an detergent and rinsed Dbefore use tTo Iemove the
sizing which may be present in the cloth., Subsegusnt to the
initial washing, the bags need only be rinsed cle cf beads
from previous tests ané dried thoroughly before use
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(2) Funnel:

The funnel used is a srandard laboratory funnel with a Top
opening diameter of 125 mm. and 130 mm. stem length. The
inside diameter of the stem is between 9 and 10 mm. This
funnel 1is available from most laboratory glassware supply
houses. Corning No. 6100 or equal.

(3) Ring Stand and Clamp.

(4) Balance accurate to 0.1 grams.

(3) Distilled water,
MOISTURE TESTING PROCEDURE:
Glass beads shall be rtested for compliance to specification
requirements. Testing shall be conducted at standard conditions of
teémperature (25 + 1 degrees C) and humidity (50 + 5 percent R.H.)
and shall c¢onsist of the following oprocedure or an approved

alternace:

Weigh 500.0 grams of glass beads 1into a c¢lean, dry,
flat-bottomed pan.

Dry beads at 150 degrees C for two hours.

Cool beads to room temperature (25 + 1 degrees) in a
cesiccator.

Using <the clean, vpre-washed bag described under apraratc
section, turn the bag inside-out so that the sewn seam a
seam-allowance are on the outside.

& 3 o

s
d

Quantitatively <transfer +the beads into the inverted cotton

bag.

Crasp the gathered top cf the bag with one hand and lower the
bag into a container of distilled water until the beads are
eépproximately one inch below the water level. The container
snall be of such dimensions that the bag does netr contact =he
bottom or sides during immersion. Each bag shall be immersed
individually. Do not =alliow one bag to contacs ancther if

multiple tests are run.

Remove the bag after 30 seconds of immersion time.

Cracdle the bottom of the bag uniformly in. the paim of cne
hand and twist the top neck of the bag until the twisted bag

is compressed firmly acainst the beads. Twist until excess
water no longer drips from the bag.

Sheec 105 o0f 113
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ne excess water has been squeezed ‘rom the Dbag, allow
o unwingd.

Gather the top of the bag and clamp. Suspending the bag cn a
ring stand or other support such that the bottom or sices cf
bag do not contact the support.

Afrer a standing time of 2 hours at room temperature 25
degrees + 1 ‘degrees C, remove bag from support. Mix samplie

thoroughfy by holding the Dbottom seam allowance in one hand
and gathered neck of the Dbag in the cther, invert bag and
shake up and down 5 times.

m-ansfer the sample inte a clean, dry funnel of the tyDpe
de-cribed under apparatus. if consecutive tests are run, be
sure the funnel 1is clean, dry and free of beads from prior

mhe entire sample shall flow through the funnel without
5to

At the start of the test only, 1t 1is permissible to lightly
tap the stem of the funnel to initiate flow.

Small cuanti

irimes of beads which have adhered to the side ci
the funnel or s

-~em shall not be cause for faillure.
708-3 Censtruction Reguirements:

708-3.01 Eguipment:

ve traffic paint and beads shall be placed on the pavement by
ray-type, self-propelled pavement marking machine except

tha
tempcrary striping during construction may bpe placed with othe
equipment designed Ior application of paint and beads.

The application eguipment to De vsed on roadway installation
spnall have, as a minimum, <the following characteristic eand/cT
arparatus:
The machine shall be capable of applying a clear-cuc 4—-inch
line cr lines.

hall e ecuipped with a mechanical device

s
olacing a Ddroksan reflectorized line with a 10-Ioct

The machine shail be ecuipped witn an 2ir-operazed glass Dead
Crop-in Clspenser conzrolied by the spray gun mechanlsm.
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A g¢glass bead dispenser which is capable o0f placing the glass
beads into the paint line as the paint 1s applied to the pavement
shall be wutilized. This dispenser shall provide satisfactory
marking and delineation.

708-3.02 Application:

Pavement markings shall be applied when the pavement surface 1is
éry and theé weather is not foggy. ralny, or otherwise adverse 0
the applicaticn of markings. The surface shall be £free from
excess asphalt or other deletericus substances Dbefore tratffic
raint, beads or primer are applied. The contractor shall remove
dirt, debris, grease, oil, rocks or chips from <the pavement
surface before applying markings. The method of cleaning <the
pavement surface and removal of detrimental material is subject
to approval by the Engineer and shall 1include sweeping and the
vse of high-pressure air spray. The placing of traific markings
shall be done only by persconnel who are experienced in this work.

The volume of paint in place shall be determined by measuring the
paint tank with a calibrated rod. At the option of the Engineer
if the striping machine is ecuipped with air-atomized spray units
(not airless) and paint gauges, the vocilume of paint may Dbe
determined by utilizing said gauges.

The guantity of glass reflectorizing beads 1in place shall be
determined by measuring the glass - fl ectorizing bead tank with a
calibrated rod.

The contractor shall ©provide the necessary personnel nd
ecuipment to divert traffic from the installation area where =h
werk is in progress and during drying <time when, in the cpinicn
of the Engineer, such diversion of traffic is necessary.

Tolerances for Placing Paint, Beads., and Primer:

The lengwn of painted segment and gap shall not vary more
than 6 inches in.a 40-foot cycle.

The finished line shall Dbe smooth, aesthetically acceptable
gnd free from undue waviness.

zinted lines shall be 4, 8, or 12 inches wide as shown on
he plans with & tolerance of plus or minus 1/8 inch and

all be placed at a minimum rate of 16 gallons per mile for
a solid 4-inch line and 4 c¢allons per mile for a broken
4-inch line, baseéd on a 10-foot stripe and a 30-fcot ga
(40-foot cycle aggrecete).

Glass resflectorizing beads shall be applied on the wst paint
at a minimum rate of 6 pounds to each gallon of paint.

Wer mil thickness shall not be less than 15 mils.

119
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T08—4 exneod of Measurement:

Pavement marking paint will be measured by the linear foot aleng the

a2 ~ne

centerline of the pavement stripe. Skips in dashed lines will not
be included in the measurement. Length of pavemen; marxings will be
based on four inch wide stripe. Measurement for striping with a

plan widzh greater or less than the Dbaslc four inches as shown ¢n

<he plans or directed by the Engineer will be mags »y the following
method:

Plan Width of Striping (inches) x Linezr ree
4 {inches)

ct

Symbols and legends will be measured by each unict applied. Tach

legend, regardless of the number of letters, will be considered as a
single unit.

(LOOP735, 453/!, 09/30/88)

ECTION 735 - DETECTORS: of the Standard Specifications ls
medified to add:
735-1 Description:

The work shall consist of furnishing all materials and installing a
complete Detector Loop TraZfic Counter System at tThe approximate
iocation shown on the project plans and in confermance with the
recuirement of Section 735 of the Standard Specifications and

1]
3

Standard Drawings T.§. 7-1 and T.S. 7-3. The exact location will be
specified by the Zngineer. Installation shall be in acceordance with
EDQOT's "Detector LooD Trafiic Counter Systeam Installation
Prccecures” Manuval, dated September, 1986.

-

A complete <raffic counter system for an undivided roadway shall
consist c¢f the nurber and size of locps and pullboxes necessary &t
ch

cne locaticn in cne roadway to cover all travel lanes. Zach throu
lzne shall conta a detector loop.

A complete %traffic counter svstem for a multi-lane divided rocacway
snall consist of the number and size of loops and pullboxes reguired
tp cover all travel lanes in adjacent roadways Zcr one location.
ZTach throuch lane shall contain a detector loop.
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735-2 Materials:

735-2.05 Detector Loop Traffic Counter System:
(A} General:

“he contractor shall submit to the Engineer <three copies ¢f a
complete list of the materials the contractor DLroposes to
incorporaté into the project, and three copies cof shop drawings for
each system indicating the project number and location (milepost
and/or station number) . The list of materialsg shall include the
brand or trade names, identification numbers, tyre and quantity of
materials to be used. The shop drawings shall include the siza of
loops, length of loop lead~ins, and location cf pullbox(es), all in
relationship to the roadway.

No material shall be crdered or installed without the approval of
the Ingineer.

(B) Loop Conductors:
The conductors for each inductive detector loop shall be No.

1
stranded copper wires, Type THWN, 600 Volt, continuocus and unso
and inserted in polyvinyl chloride tubing.

4 AWG
liced

(C) Conduit and Tubing - PVC:

The polwvinyl chloride tubing shall be UL FR-1 rated at 105 decrees,
31 mil minimum wall thickness, inner diameter 182 TO .198 inch,
dielectric strength 900 V/CM, moisture osorption less than one
percent, and highly resistant to chemicals and oil.

Conduit shall be rigid nonmetallic (2vC) conforming to <the
rzguirements of <he Specifications and shall be sized large enouch
To contain the number of loop lead-ins regquired and be a minimum of
twe inches in diameter.

(D) Pullboxes:

Pulibexes shall be No. 5 conforming to the reguirements of <the
Specifications znd to Standard Drawing T.S. 1-2.

(Z) Saw Cut Sealant:
The sealant shall be an approved crack filler emulsion and sand, o

€2exy loop sealant conforming to the Tegqulirements c¢f Subsectio
735-2.04.

I
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735-3 Censtruction Requirements:

735-3.01 General:

When locps are to be placed in existing pavements, saw cuts shall be

made and the loops placed in accordance with the details shown on
Standard Drawings 7.5, 7-1 and T.S8. 7-3. '

The saw cuts shall be cleaned with clean water and blewn dry by

means of an air stream free of o0il or water. They skall be
inspected for Jjagged edges or protrusions prior to the placement of
the wire. The wire shall be placed as far down in the saw cut as

ressible and in such a manner that the insulation is not camaged.
The bend in the wire at any one point shall not exceed 43 degrees.
The wire shall be held in place during installation by strips of
polyetnylene foam sealant backers <two inches in length, placed
approximately two feget apart. Wires crossing pavement joints shall
be protected with plastic sleeving extending a minimum of four
inches each side cf the joint.

detectors shall be installed in the new overlay pavement prior
lacement of ACFC course.

i

Qc
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735-3.02 CTesting:

(A) CGeneral Requirements:

Any 1locp thet falls to meet the reguiremencs listed below, or wi

ot tTuns2 wheq a detector is connected, shall be replaced a%t 1l
ontractor’'s exocense.
(8) Preliminary:

The cecntracter shal

1
tresence ci the ?.g:
goured end hardened

ts on each loop in the

L
r the sealant has been

tes
£
te

1) Insulation Resistance to Ground - The insula<ion resistance
to crcund for each loop shall be measured with a mecohrmezar

connected to either 100: lead-in and to the nearest reliablie
electrical ground, such as a metal light pole or fire hvdrant,
€cr to a metal rod driven three feet into the ground betw 2en The
roadway and the »pull »ex. The insulazion to ground shall not
meastre less than 30 megechms a7 500 volts DC.

2) Series Resistance - The series resistance of each six fcot by
eix foot loop, measured By an ohmmeter, shall be between 0.1 and
0.5 omms and the maximum resistance cf any size -uoo includinc
lead-ins shall nor exceed 10 ohms.
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The contrac-or shall submic twWo ccples of the complete prelimina:y
“8STing results to the EnGineer.

(C) Final:

Final testing will pe conducted by the Travel and Facilities Secticen
0f the Arizona Department of Transportation afcer the work is
complete in place,

In addition to repeating the preliminary tests and recording the
Tesults, the following tests will be made:

1) Inductance - The inductance of each loop will pe measured
with an inductance tester. The inductance for a six foot by six
foot loop with an 11 foot lead-in shalj be in <the range between
S0 and 890 micrchenries. The inductance may be greater wirp
larger loops and longer lead-ins but in no case shall the total
inductance exceed 700 microhenries.

2) Operation Test - A known working loep derector will bpe
ccnnected to each loop and the Tesponse observed under wCrXing
conditions.

735-4 Method of Measurement:

The Detector Loop Traffie Counter System wil] oe measured as a unit
for each s¥ystem installed and accepred.

735-5 Basis of Payment:

The work, measured as Dprovided above, will be peid for at <he
contract wunit price for each system, which price shall be Zull
compénsation for the work describped and specified herein and on the
plans

(MO3L901, 433/@, 0B/24/89)

SZCTION 901 - MO3ILIZATION:

901-5 Basis of Payment: the <third, fgurch and £izzh
bParagrapns of the Standard Specifications are revised
TOo read:
The firss Dayment of the lump sum price for mobilization will be
raid after ‘the Preconstruction Conference provided that al2
submissions required under Subsection 108,43 a8re submitted by <he
coniractor at the Preconstruction Conference to =he satisfaction of
the Ingineer. The amount paid for the first bPartlal payment will be
i

1 accordance wish Table 1,
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The second payment ©of the lump sum price for mecbilization will Dbe
made when the Engineer has determined that a significant amount c¢f
equipment has been mobilized to the project site which will be used
To per‘o m pertions of the contract work. The amount paid for the
second partial payment will be in accordance with Table 1.

The third payment of the lump sum price for mobilization will ke
mace con the first estimate following completicn cf 5 percent of the
contract. The "amount paid for the third pavment will be iIn
accordance with Table 1,

The fourth payment of the lump sum price for mobilization will be
made on the first estimate following completion of 10 percent oi the
contract. The amount paid for <the fourth payment will De 1in

accordance with Table 1.

TABLE 1

AMOUNT ALLOWED FOR
MOBILIZATION DURING
THE LIFE OF THE

CONTRACT
CONTRACT AMQUNT (% OF CONTRACT) BASIS OF PAYMEINT
0 - 5,000,000 125%= 25% of the lump sum
crice for
mobilization or 3%
of ne original
contract amount,
whichever is less.
5,000,000+ 10%* 25% of +the lump sum
price for
mobilization or 2.5%
of the criginal
contrace amount,
whichever is less.
If the price b»pid for mobilization exceeds <this percentage, any
excess will be »paid to the contractor upon compleTion o©If Toe
contrace

P
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SZICTION 905 - GUARD RAIL:

9G5-3.05 Reconstruct Guard Rail: of the Standard
Specifications is modified to add:

The contractor shall furnish and install new 18 inch Button
head-bolts, recss-nuts and wide type "A" plane washers in accordance
with Standard Drawing C€-10.04, as incidental to the price of
Contract item 9050110 "Reconstruct Guard Rail",

905-4 Method ©f Measurement: the seventh baragraph of <the
Standard Specifications is revised to read:

Reconstruct guardrail will be measured by the linear foot, along the
face of the Suard rail element.

Reconstruct rubrail, and reconstruct quardrail ©breakaway cable
terminals, will be measured by the unit each.

903-5 Basis of Payment: the third baragraph of the Standard
Specifications is revised to read:

No measuremen:t or direct payment will be made for constructing the
asphaltic concrete (End Product) rads at the flares of the breakaway
cable terminal assemblies, the cost being consider

-
dered as included in
the price of contracs item 4160002,

(CONCB910, 454/1%, 06/20/88)

SECTION 510 - CONCRETE BARRIERS:

210-3.01 General: the secend paragraph of the Standard
Specifications is revised to read:

oncrete barriers shall present a smooth, uniform appearance in

heir final posizion, conforming to the horizontal and vertical

ines shown on the Project plans or ordered by the Engineer.

c
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910-3.02 Cast-in-Flace DY Slip Form oI Extrusion: the second
paragraph cf the standard Specifications ig revised to
read:

Slir form oI excruded barrier will be considered not TO require
addivional finishing if the surface meets the requirements of a
Class II finish as described in Subsection 601-3.05 and the
alignment 1is satisfactory. 17 the extruded barrier does not meet
rnese reculirements, cperations cnall be stopped until adjuscments

are made to the eguipment or the concrete mix that will result in an

acceptable product. Barrier that cannct be refinished to meet the
specifications for a Class II finish shall be removed and replaced
4= <+tne contracItcr’'s eXpense. garrier that has unsatisfactory

alignment, 2s determined Dby tne straichtedge test in Subsection
§01-4.02(C), shall be penalized or replaced in accordance with that
Subsection.

910-3.03 Cast-in-Place by Fixed Forms: of the Standard
Specifications 1is modified to add:

When a ten foot long straightedge is placed on the top and along the
faces of the barrier, the surface shall not vary more than 1/4 inch
from the stralightedce.

510-3.04 DPrecast: of the standard Specifications 1is mocified to
add: '

When z ten foot long strazightedge ig placed on the toD and along the

faces of the barrier, the surface shall not vary moreée tmnan l1/¢ inch

from the stralghtedge.

(TRNG23, CS, 09/01/87}
ITSM 9230001 - PROVIDE TRAINEES WITH ON-THE-JOB TRAINING:

mhe number of trainees to be +rained under this project shall be

gt
jeast 4; however, the contractor shall make every possible effort tO
provice additional <trezinees with training and shall see that ail
~rainees are afforded every oppcrTunity <o participate in as nuch
<crairing as is practically possicle to provide.
As approved DY the Engineer, reimpursement will be made for tTraining
cf perscns in excess of the mirimum number specified herein.
AT tha preccnstruction conference, <the CORtractor shall submit &
schedule which will indicate the acTroximate number of hours each
crainee will be <trained 1In cach phase cof the work, the craits 90
which the trainees belong and tne estimated meriod of Time Tnhat thev
will be employed as <trainses. A supolementa schedule shail De
submizced to the EIZngineer wnen 2 revision in the cricinal schedule

is necessary.
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(SURVY925, 454/r, 12/?5/88)

SECTION 925 - CONSTRUCTION SURVEIYING AND LAYOUT: the SECTION
deading of the Standard Specifications 1s revised as
shown:

925=-2 Materials, Personnel and Equipment: the second paragraph

of the Standard Specifications is revised to read:

The contractor shall furnish all traffic control, including flagging
for survey and staking operations, the cost being considered to be
included in contract bid item 9250001 - Construction Surveying and
Layour. Traffic control devices and procedures for construction
surveying shall be 1in accordance with the regquirements of the
Traffic Control Manual.

925-3 Construction Requirements: the first paragraph of the
Standard Specifications is revised to read:

lor to Dbeginning any survey operations, the contractor shall
rnish to the Engineer, for his approval, a written outline
tailing the method of staking, marking of stakes, grade control
r various courses of materials, referencing, structure contrel,
and any other ©procedures and <controls necessary £for survey
completion. A part of this outline shall also be a schedule which
will show the sequencing of the survey and layout work, throughout
the course of the contract, listing a percentage of completion for

gach month, Section 1100-B, Chapter XI of <the ADOT Construction
Mznual shall be used by the contracter as & guide in the preparation
cf this outline. The contractor may obtaln a copy o¢f Chapter XI,

for a fee, from Engineering Records, 1655 West Jackson, Room 1127,
Phoenix, AZ 83007, Phone (602) 255-74838.

925-3 Construction Reguirements: the eleventh and twelftn
paragraphs of the Standard Specifications are revised to
read: :

On projects where traffic is being carried througnh the wcrk zone,
pavements shall be marked for traffic centerline delineation belore
the end of each werk shift. Temporary pavement markings shall
conform with the reguirements set forth under Subsection 701-3.03 of
the Standard Specifications and any subseguent modifications thereto.

Any Cdiscrepancies in grade, alignment, earthwork quantities,
locations or dimensions detected by the contractor shall immediately
De brought to the attention of the EZngineer., No changes 1in the

roject plans will be allowed without the approval of thé Encineer.
Requests for wverification of earthwork cuantities snall be in
accordance with Subsection 102.06.
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9253-3 Construction Requirement: of the zandard

Specifications is modified to add:

The existing centerline 1is coincidence with the construction
centerline and shall constitute the only horizontal control points
provided by <the Department. No vertical control points will be
established by ADOT. '

The contractor shall adegquately reference the existing roadway
striping, to allow reestablishment to the same locations, to the
sactisfaction of the Engineer before milling and/or paving operations
will be permitted.

All existing gores centerline and edgelines shall be as-built, and
referenced by the contractor, and shall be used to establish roadway
horizontal control. As-built drawings shall be submitted to the
Engineer, for approval, prior to start cof asphaltic concrete milling
operaticn.

(RUMBLS28, 454/, 10/05/88)
ZCTION 328 ~ TORMED RUMBLE STRIPD:

11

928~3 — Construction Requirements: of the Standard Specifications
is revised to read:

Rumble S8Strips shall be formed in the &sphaltic concrete bDy making

indentations aprroximately 7/8 inch deep by twe feet in lengith and

spaced at centers of approximately eight inches, in accordance with

the details shown on the project plans.

A seli-propelled vibratory roller, weighing at lesst six tons, may
be used to form the Rumble Strips. If the rear tires are pnsumatic,
read design. The roller shall be
eguipped with an approved water system which will moisten the drums
and tires so that the bituminous material will not be picked up. The
roller shall also be equipped with an approved cuide that extends in
front of the roller and is clearly wvisible to the operator so thatz
proper alignment of the strips will be obtained.

Other eguipment may be used teo censtruct the Rumble Strip, subject
TO approval by the Ingineer.

The eguizment used shall be positicned by using planking, or by
cther approved means, so that the asphaltic concrete is indented
only at these locations specified c¢n the plans and to the dimensions

-

specified herein.
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The forming of the Rumble Strips shall be accomplished in one pass
cf the equipment and while the asphaltic concrete is hot. The
surface surrounding the indentations shall be smooth and not
deformed. These requirements apply if the Rumble Strip is formed by
the reoller which is in the vibratory mode or by other equipment.

The asphaltic concrete shall be compacted to the degree specified in
the appropriate section of the specifications.

(CONC1006, 434/h, 02/28/89%)
S=ZCTION 1006 - PORTLAND CEMENT CONCRETE:

1006-4.01 General Requirements: of the Standard Specifications
is revised to read:

The contractor may obtain concrete for each Class of concrete and
for each strength of Class S concrete from an approved commercial
source 1n lieu of establishing a batch plant at the prcject site.

For each class of concrete and each strength of Class § concrete,
except for Class P concrete produced in a batch plant at the site
and used exclusively for Class P weork, the contractor shall furnish
an invoice for each batch of concrete. The minimum information to
be shown on each invoice shall be the date, time Dbatched, =Truck
identification number, name or identification of Dbatch plant, name
cf ccntractor, name and location of project, the volume of concrete,
the batch weights or mix design code number, the estimated percent
cf £free molsture in the coarse and fine agdregstes, the amount of
any water withheld during batching, and the number c¢f revoluticns
that the concrete has been mixed at mixing speed in a X}
An authorized representative of the contractor shall be responsible
for each invoice anrd shall sign each invoice accepting the
contractor's responsibility for the concrete as the concrete 1is
being placed. He shall immediately furnish <the involce to <the
Engineer.

1006-4.02 Proportioning:
1006-—4.02(B) Water: the first paragraph of the Stendard
Speciiicaticns is revised to read
Wazter shall be measured by wvolume or by weight. Mesasurement DV
volume will be by metering.
Sheetr 117 o5f  LLl°S
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1006-4.02(C) Aggregates: the sececnd paragraph cf the Standard

Specifications is revised to read:

Suitable dial scales shall he provided by the contracter to weicgh
each size of aggregate, The scales shall be positioned so as to be
easily visible to the Engineer and accurate to +0.2 percent of scale
capacity. The weighing equipment shall have a batchalng accuracy of
+ two percent of the required weight. The weighing equlpment shall
be arranged so as <to permit the c¢onvenient removal of excess
material <from <the weighing hopper and <the equipment shall be
arranced to enable the operator to have convenient access tTo all
contrals, The scales shall Dbe so eguipped and the dials so
graduated <hat the weights of materials being weighed can Dbe
accurately determined. Every expedient shall be used to obtain and
preserve uniform moisture content in  the c¢oarse and £fine
acgrecgates. The molsture content shall neot vary more <tThan three
percent during any day's preduction. The estimated percent of Iree
moisture in each of the coarse and fine aggregates shall be
determined by the contractor using acceptable test methods.

1006-4.03 Mixing:

1006-4.03(C) Mixing in Truck Mixers: of the Standard
SP cifications 15 revised to read:

uck-mixed concrete shall be mixed entir
nall be mixed at the batch plant or ac the site.

Truck mixers shall pe operated within a capacity not To exceed €3
vercent of the ¢ross veolume ¢of the drum and 2t speeds shown on th
manuiacturer's plate as mixing and agitating speeds.

Any water added after <the initial Dbatchinc shall Dbe measured.
Measurement will Dbe Dby metering or sicht- g1ass If sight—-glass Is
used, the sight-glass shall be calibrated and clean, and the truck
shall be level.

Zach batch of ccncrete shall be mixed Zor not less tham 70 no- merea
than 100 revolutions cf the Zrum at mixing speed after all materials
have Dbeen loaded into the drum, sxcept that when appioved by the
Zngineer, the maximum of 100 revelutions may e incrsased. Anvy
”EVO1V~“G cf the Zrum bevend the maximum number cf *evol;:;crs shall

be &t =the acltating speed. Mixing shall oeg-n within <en minutes

————

afzer the cement has been combined with eifler the aggregate or

The <Truck mixer shaill he ecuipped with ean  eliectricelly or
mecuablcally activaved revgolucicn counter 2y wniich tThe pumber of
drum  revolutions may be wverified The counter ghall be ¢f <c<he
continuous registering" <Type, which accurately reciscess the numbser
cf revelutions. 2 shall be mounted cn the truck mixer or jus:
inside the truck cab, so tThat it may be safely anéd conveniently rsad
Irom Deside the <truck. The reveluticn counter shall be reser o
zero alter all mazerials have been loadad inTc the drum

Srheex 118 oz 113
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Discharge frocm the <truck mixer shall be completed within 90 mi utes
frem the time batched.

If additional mixing water is required to maintain the specified
slump, the concrete shall be mixed by & minimum of 20 revoluticons cf
the drum at mixing speed after the water has bheen added, prier o
discharge of any concrete £for placement, Any additicnal mixing
water and required mixing revolutions shall be recorded eon <the
invoice specified in Secticn 1006-4.01. This additional mixing may
be in excess of the maximum revolutions previously specified.

1006-5 Weather Limitaticn:

1006-5.01 General Requirements: the <third paragraph oI <the
Standard Specifications is hereby deleted,

1006-7 Compressive Strength and Acceptance:

1006-7.05 Acceptance For Compressive Strength:

1006-7.05(38) Class § and Class B Cocncrete: the second paragraph of
the Standard Specifications is revised to read:

uch evidence consists of concrete cores, the contractor shall
ain three ccores from the concrete represented by the failing
rength test and deliver them to the Lng_hee* in -me te allow
plete testing of such cores within 42 days after the placement ol
concrete. All cores shall be cbtained and tested 1in accordances
h the recuirements of AASHTO T 24. All cores will be tested in
the wet concition. The c¢oncrete represented by the cores will be
considered acceptable if the numerical average of tThe thr ee tests is
95 percent cf the reguired 28 day compressive stIrz
average compressive strength does not meet this req

concrete so represented shall be removed at the contractor's expense
unless permitzed to remain in place by the Engineer. IZ +the
concrete is permicted +to remain in place, when <the average
compressive strength of the three cores £fails to meet 95 percent oI
the reguired 28 day compressive strength, i1t will be paid for &t £5

percent of the contract price.

(RUSR1009, 433/b, 05/01/89)

SECTION 1009 — ASPHALT RUSBEIR MATERIALS:

1005-2 Materials: The paragraph headed, 100%-2, Materzials,
on page 724 of the Standard Specificatricons is heredy
deleted.

)



REQUIRED CONTRACT PROVISIONS
FEDERAL-AID CONSTRUCTION CONTRACTS

{Exclusive of Appalachian Contracts)
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XI. Cenification Regarding Debarment, Suspension,
Ineligibility, and Voluniary Exclusion-Lower Tier
Covered Transactions

I. GENERAL

1. These contract provisions shall apply to all work per-
formed on the ¢contract by the contractor’s own organization
and with the assistance of workers under the contracior’s
immediate superintendence and 1o all work performed on the
contract by piecework, station work, or by subcontract.

2. Except as otherwise provided for in cach seclion, the
contractor shall inserz in each subcontract all of the stipulations
contained in these Required Contract Provisions, and further
require their inclusion in any lower tier subconrtract or purchase
order that may in turn be made. The Required Contract
Provisions shall not be incorporated by reference in any case.
The pritne contractor shall be responsible for compliance by
any subcontractor or lower tier subconiractor with thess
Required Conrtract Provisions.

3. A breach of any of the stipulations contained in these
Required Conrtract Provisions shall be snﬁ'c:cm grounds for
termination of the contract.

4. A breach of the following clauses of the Required Contract
Provisions may also be prounds for debarment as provided in
26 CFR 5.12:

Section i, paragraph 2 ]
Section IV, paragraphs 1,2,3, 4 and 7;
Szeuion ¥, paragraphs §oand 22 through 2

5. Disputes arising out of the labor standards provisions of
Section [V (except paragraph 5) and Section V of these Required
Contract Provisions shall not be subject to the general disputes
clause of this contract. Such disputes shall be resolved in
accordanse with the procedures of the U.S. Department of
Labor (DOL) as set forth in 29 CFR Paris §, 6, and 7. Disputes
within the meaning of this clause include disputes berween the
contractor (or any of its subcontractors) and the coniracting
agency, the DOL, or the contractor’s emplovess or their
representatives.

8. Certification of Eligibility: By entering into th:s contract,
the contractor certifies as foliows:

a. Neither the contractor nor any person or {irm who has
an interest in the contractor’s firm is ineligible 1o be awarded

Form FHWA 127)—Previous editions are obsolete,
(Rev, B-80) (scousntityy

Government contracis by virtue of Section 3(a) of the Davi
Bacon Act, 2% CFR 5.12taxl), or 4% CFR 29.

b. No part of this contract shall be subcontracted 1o ar
person or firm ineligible for award of a Governmen: conira
by virtue of Section 3(a) of the Davis-Bacon Act, 29 CF
S.12ad), or 4% CFR 29,

¢. The penaity for making false statements is prescribe
in the U.S. Criminal Code, 18 U.5.C. 1001.

NONDISCRIMINATION

(Applicable to Federal-aid construction conuacts and refate
subcontracts and purchase orders exceeding $10,000.)

1. Selection of Labor: During the performance of th
contract, the contractor shall not:

a. discriminate against labor from any othsr Stan
possession, or territory of the United States, or

b. employ convict Jabor for any purpose within the limi
of the project untess it is labor performed by convicts who at
on parole, supervised release, or probation.

2. Employment Practices:

a. The Equal Employment Opponunity Affirmative Actio
Notice set forth in 41 CFR 60-4.2 and the Equal Employmer
Opporunity Construction Contract Spcci!'catjons set forth i
4] CFR 60-4.3 are incorporated by references in this contrac

b. Regulation 41 CFR 60-4.2 requires goals and timetable
for minority and female participation expressed in pereentag
terms for the contracior’s aggregatle work {orze in each wrad
on all construction work in the covered arsa. The goals for thi
contract are stated elsewhere in the bidding decuments and &
the construction contract.

¢. Reguiation 41 CFR 60-4.3 provides spetific aifirmaiy
action standards the contractor shall implement 10 ensure equz
employment opportunity in achieving the minority and femaj
participation goals set forth in paragraph 2b of this Section

3. Equal Opportuniry Clause: During the performance of thi
contract, the contractor agrees as follows:

a. The contractor will not discriminate against an
empioyee or applicant {or employment because of race. color
religion, s¢x, or pational origin. The contractor will tak
affirmative action 1o ensure that zpplicants are emploved ant
that employees are treated during employment without regar
1o their race, color, religion, sex, or natonal onigin. Such acio
shall include, but not be limited to, the following: empiovment
upgrading, demouion or trans{er recrultrnent of recruitmen
advertising; layoffs or rermination; rates of pay or other form.
of compensation; and, selection for training, includimg
apprenticeship. The contrarctor agress 10 post in conspicuou
places, availabie 10 emplovees and appiicams for employment
notices to be provided by the State highway agency (SHA
setting forth ihe provisions of this nondiscrimination clause

b. The contractor will, in all soliciiations or advertisemeny
for employvees placed by or on behalfl of the contracior, state
that all qualified applicants wil] rsceive consideration for

employment without regard 1o race, color, religion, sex, o
national origin.
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¢. The contracior will send to each labor union or
rrprese;tanve of workers with which the contractor has a
sllective bargaiming agresment or other coniract or
adersianding 3 notice 1o be provided by the SHA advising the
«aid labor union or workers' representative of the contraclor's
commitments under this Section U, paragraph 3.

d. The contractor will comply with all provisions of
Ixezutive Order 11246, Equal Emplovment Opportunity, dated
seplember 24, 1965, and of the rules, regulations (41 CFR Part
50), and relevant orders of the Secretary of Labor,

¢. The contracior will furnish all information and repors
-equired by Executive Order 11246 and by rules. regulations,
and orders of the Secretary of Labor, pursuant thereto, and
will permit access 1o its books, records, and accounts by the
Federal Highway Administration (FHWA) and the Secreziary
of Labor far purposes of investigation 1o ascertain compliance
with such ruies. regulations, and orders.

{. In the event of 1the contracior’s noncompliance with the
nendiscrimination clauses of this Section 11, paragraph 3, or
with any of the said rules, regulations, or orders, this contract
may be canceled, terminated, or suspended in whoie or in pars.
The conrractor may be declared ineligible for further
Government contsacts or federally-assisted construction
contracts in accordance with proczdures authorized in Executjve
Order 11246 and such other sanctions as may be imposed and
remedies invoked as provided in Executive Order 11246 or by
rule, regulation, or order of the Secretary of Labor, or as
otherwise provided by law.

g. The coatractor will include the provisions of this Section
11, paragraph 3, in every subcontract or purchase order so that
such provisions will be binding upon each subcontracior ar
vendor, unfsss exempted by rules, regulations, or orders of the
Sezretary of Labor issued pursuant 10 Section 204 of Executive
Ordar 11224, The contractor will 1ake such action with respect
to any subcontract or purchase order as the SHA or the FEWA
may direct as 2 means of enforcing such provisions, including
sancuons for noncompliance. In the event a contractor becomes
2 party 1o litigation by a subcontractor or vendor as a result
of such direction, the cantraczor may request the SHA to enter
into such licigation to protect the interest of the Stare. In
addition, the contracior may request the United States 10 enter
inio such fitigation 10 protect the interests of the United States.

4. Selection of Subcontractors, Procurement of Materiais,
and Leasing of Equipment:

a. The contraclior shall not discriminate on the grounds
of racs, color, sex, or national origin in the selection and
retention of subcontraciors, inchuding procurement of maiesals
and leases of equipment. In 2l} solicitaiions made by the
contractor each polential subcontracior or supplier shall be
notified by the contracior of the contractor’s obligations under
this contract relative to nondiscrimination on the grounds of
racs, color, sex. or navional origin.

b. Inthe event of the contracior's noncompliance with the
nondiserimination provisions of this Section 11, paragraph 4,
this contract may be subjest 1o sanctions ingluding bur not
limited to the withholding of payments 10 the contracior uncer
the contract unti! the contractor comptlies and/or cancellation,
lermination, or suspension of the contract in whole or in part.

¢. The contractor shall include the provisions of this
paragraph 4 in every subcontract, inciuding procurement of
materials and leases of equipment. The contractor shall take
such action with respect 10 any subcontractor or procurement
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as the SHA or the FHWA may direct as a means of enforoing
such provisions, inciuding sanctions for noncomoilance. In the
evenl 4 contracior becomes involved in, or is threatened with,
litigarion by a subceontractor or supplier as a result of such
direction, the contractor may request the SHA to enrter into such
litigation 1o protect the interests of the State. In adduion, the
contractor may request the Unued States 10 enter 1n1o such
litigavion 10 protect the interests of the United Staies.

5. General Participation Requirements:

a. Poliey: ltis the policy of the DOT that disadvantaged
business enterprises (DBE's), as defined in 49 CFR Pan 23, shali
have equal opportunity 1o participate in the performance of
contracts financed in whole or in part with Federal funds.
Consequently, the requirements of 49 CFR Part 23 apply 10
this contract.

b. Obligation: The contracior agrees 1o take all necessary
sieps 10 ensure that eligible businesses, as deflined in 49 CFR
Part 23, have equal oppartunity to compete for and perform
subcontracts financed in whole or in part with Federal funds
provided under this contrart.

¢. The contractor’s failure 10 carry out the requirements
of paragraphs Sa and Sb of this Section I shall constitule a
breach of contract and mav result in 1ermination of the contract
or other appropriate aclion.

d. The contracior shall provide all information and reports
required by 49 CFR Part 2] or directives issued pursuant thereto,
and shall permit access to its books, records, accounts, other
sources of information and its facilities 2s may be determined
by the SHA or the FHWA 10 be pertinent to ascertain
compliance with the regulations or directives.

. NONSEGREGATED FACILITIES

{Applicable 1o Federal-aid consiruction contracts and related
subcontracts exceeding $10,000.)

a. By submission of this bid, the execution of this conirant
or subcontract, or the consummation of this material supply
agreement or purchase order, as appropriate. the bidder,
Federal-aid const{ruction contrastor, subconiracior, material
supplier, or vendor, as appropriate, ctriifies that the firm doss
not maintain or provide for its empliovess any segregated
facilities at any of its establishments, and that the firm does
not permit its emplovess to periorm their services at any
location, under 15 control, where segregated facilities are
maintained. The firm agress that 2 breach of this certification
is a vioiation of the Egual Opporiuniiy Clause in this contract.
The firm funther certifies that no cmplovee wil) be denisd acesss
to adequate facilities on the basis of sex,

b. As used in this certification, the term “‘sesregated
facilities’* means zny walling rooms, work areas, restrooms and
washrooms, restaurants and other cauing areas, tmeclocks,
Jocker rooms, and other storage or dressing arzas, parking lots,
drinking fountains, rfecreation or entertainrment areas,
transponation, and housing facilities provided for emplovess
which are segregated by explien directive, or are, in fac:,
segregated on the basis of race. color, religion. or national
origin, because of habit, local cusiem, or otherwise.

¢. The contractor agress that it has obiained ar will obsain
identizal cenification from proposed subcontractors or material
suppliers prior 10 award of subcontracts of consummation of
material supply agreements exceeding 310,000 and that it will
reszin such certifications in its files.



IV. PAYMENT OF PREDETERMINED MINIMUM
WAGE

(Appiicable to Federal-aid construction contracts exceeding
$2.000 and relared subcontracts.)

1. General:

a. All mechanics and laborers emploved or working upen
the site of the work will be paid unconditionally and not less
often than once a week and without subsequent deduction or
rebaie on any account fexczpt such payroll deductions as are
permitted by regulations issued by the Secretary of Labor under
the Copeland Act (29 CFR Pan 3)] the full amounis of wages
and bona fde {ringé benefits (or cash equivalents thereof) due
at time of payment. The pavment shall be computed at wage
rates not less than those contained in the wage determination
of the Secretary of Labor (hereinafier *‘the wage
determination’”) which is attached hereto and made a parnt
hereof, regardiess of any contraciual relationship which may
be alleged 10 exist between the contractor or its subcontractors
and such laborers and mechanics. The wage determination
(including any additional classifications and wage rates
cenformed under paragraph 2 of this Section [V and the DOL
posier (WH-1321) or Form FHWA-1495) shall be posted at all
limes by the contractor and its subcontractors at the site of the
work in a prominent and aceessible place where it can be easily
seen by the workers. For the purpose of this Section,
contributions made or cosis reasonably anticipated for bona
fide fringe benefits under Section 1{b){2) of the Davis-Bacon
Act (40 U.S.C. 276a) on behall of laborers or mechanics arc
considered wages paid 10 such faborers or mechanics, subject
10 the provisions of Section 1V, paragraph 3b. hereof. Also,
for the purpose of this Section, reguiar contributions made or
£osts incurted for more than a weekly period (but not less often
than quarterly) under plans, funds, or programs. which cover
the pariicular weekiy period, are deemed to be constructively
made or incurred during such weekly period. Such laborers and
mechanies shall be paid the appropriate wage rate and fringe
benefits on the wage determination for the classification of work
actually performed, without regard 1o skill, except as provided
in paragraphs 4 and 5 of this Section IV.

b. Laborers or mechanics performing work in more than
one classification may be compensated ar the rate specified for
each classification for the time actually worked therein,
provided, that the empioyer’s payroll records accurately set forth
the time spent in each classification in which work is performed.

¢. All rulings and interpretations of the Davis-Bacon and
Related Acts contained in 29 CFR Parts 1, 3, and S are berein
incorporated by reference in this contract.

2. Classification:

a, Ths SHA contracting officer shall require that any class
of laborers or mechanics emploved under the contract, which
is not listed in the wage determination, shall be classified in
conformance with the wage determination.

b. The contracting officer shall zpprove an additional
classification, wage rate and fringe benefits therefor enly when
the following criteria have besn met:

(1) the work to be performed by the additonal
classification requested is not performed by a classification in
the wage determination;

(2) the additional classification is utilized int the area by
the construction industry; and

{3) the proposed wage rate, including any bonaz fde
fringe benefits, bears 2 reascnable relationship to the wage rates
contained in the wage determination,

¢. If the contracior or subconiraciors, as appropriate, th
laborers and mechanics (if known) 10 be emploved in th
additional classification or their representatives, and th:
contracting officer agree on the classification and wage ran
(including the amount designated for fringe benefits wher:
appropriate), a report of the action taken shall be sent by the
contracting officer 1o the U.S. Department of Labor
Administrator of the Wage and Hour Division. Empioymen
Standards Administration, Washington, D.C. 20210. The Wagt
and Hour Adminisiraior, or an authorized representative, wil
approve, modify, or disapprove every additional classificatior
action within 30 days of receipt and so advise the contracting
officer or will notify the contracting officer within the 30-das
period that additional time is necessary.

d. In the event the contractor or subcontractors, a
appropriate, the laborers or mechanics to be employed in th:
additional classification or their representatives, and th
contracung officer do not agree on the proposed classificatior
and wage rate (including the amount designated for fring:
benefits, where approprate), the contraciing officer shall refe:
the questions, including the views of all interesied panies ant
the recornmendation of the contracting officer, to the Wage ant¢
Hour Administrator for determination. Said Administrator, o
an authorized representative, will issue a determination withir
30 days of receipt and so advise the contracting officer or wil
notify the contracting officer within the 30-day period tha
additional time is necessary.

e. The wage rate (including Iringe benefits where
appropriate) determined pursuant to paragraph 2¢ or 2 of thy
Section 1V shall be paid 1o all workers performing work in the
additional classification froem the first day on which work i
performed in the classification.

3. Paymeni of Fringe Benefits:

z. Whenever the minimum wage rate preszribed in the
contract for a class of laborers or mechanics inciudes a fring:
benefit which is not expressed 25 an hourly rarte, the contracto:
Or SubCONtratiors, as appropriate, shall either pay the benefi
as siated in the wage determination or shall pay another bon:
fide fringe benefit or an hourly cash equivalent therzof.

b. If the contractor or subcontractor, as appropriate, dos:
not make payments 1o a irusies or other third person, he/she
may consider as pant of the wages of any laborer or mechani
the amount of any costs reasoriably anticipated in providing
bona fide fringe benefits under a pian or program, provides
that the Secreiary of Labor has found, upon the written regues
of the contractor, that the applicabis standards of the Davis
Bacon Act have been met. The Secretary of Labor may reguire
the contractor 10 set aside in a scparate accouni assets for the
meeting of obligations under the plan or program.

4. Apprenlices and Trainees (Programs of the U.S,
Department of Labor):
a. Apprenticss:

(1) Apprentices will be permitied to work at less thar
the predetermined raie for the work they performed when they
are emploved pursuant 1o and individually registzred in 2 bonz
fide apprenticeship program registered with the U.S.
Department of Labor, Employment and Training
Administration, Bureau of Apprentizeship and Training, or with
a State apprenticeship agency recognized by the Bureau, or il
a person ts emploved in his/her first 90 davs of probationan
employment as an apprentice in such an apprenticeship
program, who is not individually registerz2 in the program, bu
who has besn ceriified by the Burcau of Apprenticeship an-
Training or 2 Stale apprenticeship agency (where appropriate’
to be cligible for probationary employment as an apprentice
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(2) The allowable ratho of apprenuces to journevman-
level empiovees on the job site in any craft classification snall
not be greater than the rano permutied to the contractor as (o
the enure work force under the remslered program. Any
empioyee listed on a payroll at an apprentice wage rate, who
is not registered or otherwise employed as staled above, shall
be patd not less than the applicable wags rate listed in the wage
determination for the classification of work actually performed.
In addition, any apprentice performing work on the job site
in excess of the ratio permitied under the registered program
shall be paid not less than the applicable wage rate on the wage
determination for the work actually performed. Where a
contracior or subconiracior is performing conastruction on a
project in a locality other than that in which its program is
registered, the ratios and wage rates (expressed in percentages
of the journeyman-ieve] hourly rate} specified in the contractor's
or subcontractor's registered program shall be observed.

(3) Every apprentice must be paid at not less than the
rate specified in the repistered program for the apprentice’s level
of progress, expressed as a percentage of the journeyman-level
hourly rate specified in the applicable wage determination.
Apprentices shall be paid fringe benefits in accordance with the
provisions of the apprenticeship program. If the apprenticeship
program does not specify fringe benefits, apprentices must be
paid the full amoum of fringe benefits listed on the wage
derermination for the applicable classification. [f the
Admnisirator for the Wage and Hour Division determines that
a different practice prevails for the applicabie apprentice
ciassification, fringes shall be paid in accordance with that
determination.

(4) In the event the Bureau of Apprenticeship and
Training, or 2 State apprenticeship agency tecognized by the
Bureau, widthdraws approval of an appreniiceship program,
the contracror or subcontractor will no longer be permitied 10
utilize apprentices at less than the applicabie predetermined raie
for the comparable work performed by regular emplovess uniil
an acceptable program is approved,

b. Trainees:

(}) Except as provided in 29 CFR 5.16, trainess will not
be permitted 10 work at less than the predetermined rate for
the work performed unless they are emploved pursuant 10 and
individually registered in a program which has received prior
approval, evidenced by formal certfication by the U.S.
Department of Labor, Employment and Training
Adrmimistration.

{2) The ratio of trainess 10 journevman-levei emplovess
on the job site shall not be greater than permitted under the
plan approved by the Employment and Training
Administration. Any employee listed on the payroll at a traines
ratt who is not regisisrzd and pariicipating in a training plan
approved by the Empiovment and Training Adminisiranon shall
oe paid not less than the applicable wage raie on the wage
dztermination for the classification of work actually performed.
lm addition, any trainee performing work on the job site in
:xcess of the ratio permitted under the registered program shall
>e paid not les¢ than the applicable wage rate on the wage
leiermination !or the work actually performsd.

(3) Every raines must be paid a1 not less than the rate
ipecified in the approved program for his/her level of progress,
:xpressed as 2 percentage of the journevman-level hourly rate
ipecified in the applicable wage determination. Trainees shall
>c paid {ringe benefits in accordance with the provisions of the
rainee program. If the trainee program does not mention fringe
>eneflts, trainess shall be paid the full amount of {ringe benefits
isted on the wage determination uniess the Administrator of

the Wage and Hour Division determines that there is an
apprenticeship program associated with the corresponding
journeyman-level wage rate on the wage d=terminauon which
provides for less than full fringe benefits for apprentices. in
which case such trainees shall receive the same fringe benefits
as apprentices.

(4} In the event the Empiovment and Training
Administration withdraws approval of a training program. the
contractor or subcontractor will no longer be permitted to utilize
trainees at less than the applicable predetermined rate for the
work performed until an acceprable program is approved.

c. Equal Employment Opportunity:

The utilization of apprentices, trainees, and journevmen-
level employvees shall be in conformity with the equal
employment opportunity requirements of Executive Order
11246, 23 CFR 230A, and 29 CFR Part 10.

5. Apprentices and Traoinees (Programs of the U.S.
Department of Transportation):

Apprentices and trainess working under apprenticeship and
skill training programs which have besn certified by the
Secretary of Transportation as promoting equal employment
opportunity in conneclion with Federal-aid hiphway
construclion programs are not subjec! to the requirements of
paragraph 4 of this Section 1V, The siraight time hourly wape
rates for apprentices and trainees under such programs will be
established by the paricular programs, The ratio of apprentices
and trainess o journcymen shall not be greater than permitied
by the terms of the particular program.

6. Withholding:

The SHA shall upon its own action or upon written request
of an authorized representative of the DOL withhold, or causs
1o be withheld, from the coniractor or subcontractor under Lhis
contract of any other Federal contract with the same prime
contracior, or any other federally-assisied contract subiect to
Davis-Bacon prevailing wage requirements which is held by the
same prime contracior, as much of the accrued payvments or
advances as may be considered necsssary 10 pay laborers and
mechanics, including apprentices, traipess, and hslpers,
empioved by the contraclor of any subcontractor the full
amount of wages required by the coniract. In the event of failurs.
1o pav any laborer or mechanic, including any apprentice,
traines, or helper, emploved or working on the site of the work,
all or part of the wages reguired by the contract, the SHA
contracting officer may, after writien notice to the conrractor,
take such action as may be necessary to cause the suspension
of any further payment, advance. or guaraniee of funds uniit
such violations have ceased,

7. Overtime Requirements:

No contractor or subcontractor contraciing for any part
of the contract work which may reguire or invoive ihs
empiovment of laborers, mechanics, waichmen, or guards
{including apprentices and irainess described in paragraphs 4
and 5 above) shall reguire or permit any laporer, mechanic,
waichman, or guard in any workwezk in which he/she is
emploved on such work, to work in =xcess ol 40 hours in such
workweek unless such iaborer, mechanmie, watshman, or guard
receives COMPANS2UON 2l & rate not i2ss than ane-and-one-hzalf
1imes his/her tasic rate of pay for all nours worked in excess
of 40 hours in such workweszk,

. Violation:
Liability for Unpaid Wages; Liguidaled Damages: In the
event of any violation of the clause se1 forth in paragraph 7
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abave, the contracter and any subconiractor responsible
therefor shall be liable 1o the affected emplovee for his/her
unpaid wages. In addition, such contractor and subcontractor
shall be liable to the United States {in the case of work done
under contract for the District of Columbia or a terntory, w
such District or to such territory) for liquidated damages. Such
liquidaied damages shall be computed with respect 1o each
individual laborer, mechanic, watchman, or guard emploved
in violation of the clause set {orth in paragraph 7, in the sum
of 810 for each calendar day on which such employee was
required or permitted to work in excess of the standard
workweek of 40 hours without payment of the overtime wages
required by the clause set forth in paragraph 7.

9. Withholding {or Unpaid Wages and Liquidated Damages:

The SHA shali upon its own action or upon written request
of any authorized representative of the DOL withhold, or cause
10 be withheld. from any monies payable on account of work
performed by the contractor or subcontracior under any such
contract or any other Federal contract with the same prime
contractor, or any other federally-assisied contract subject 10
the Contract Work Hours and Saflety Standards Act, which is
held by the same prime cobiractor, such sums as may be
delermined to be necessary 1o satisfy any liabilities of such
contractor or subcontractor for unpaid wages and liquidated

damages as provided in the clause set forth in paragraph 8
above.

V. STATEMENTS AND PAYROLLS

{Applicable 10 Federal-aid construction contracts exceeding
$2.000 and refated subcontracis.)

i. Compliance with Copeland Regulations (29 CFR Part 3):
The contractor shall comply with the Copeland Regulations of

the Secretary of Labor which are herein incorporated by
reference.

2. Payvrolls and Pavroll Records:

a. Payrolls and basic records relating thereto shall be
maintained by the contractor and each subcontractor during
the course of the work and preserved for a period of 3 vears
from the date of completion of the contract for all laborers,
mechanies, apprentices, trainees, warchmen, and guards
working at the site of the work.

b. The payroll records shall contain the name, social
security number, and address of each such emploves, his or her
correct classification, hourly rates of wages paid (inciuding rates
of conuributions or cosis anticipated for bona fids frings benefits
or cash equivalents tnereofl of the types described in Section
1(b){2)(B) of the Davis-Bacon Act), daily and weekly number
of hours worked, deduciions made znd actual wages paid.
Whenever the Secretary of Labor, pursuant 10 Section 1V,
paragraph 3b, has found that the wages of any laborer or
mechanic include th: amourt of any costs reasonably aniicipated
in providing benefits under 2 plan or program described in
Section 1{D)(2)B) of the Davis-Bacon Act, the contractor and
each sybcontractor shall maintain recards which show that the
commiitment 1o provide such benefits is enforceable. that the
plan or program is financially responsible, and that the plan
of program has been communicated in writing 1o 1he laborers
or mechanics affected, and records which show the costs
anticipated or the acivel costs incurred in providing such
benefits. Contractors or subconiraciors empioying apprenticess
or trainees under approved programs shall maintain written
evidence of the registration of apprenticeship programs and
centifieation of irainee programs, the registrarion of apprentices
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and trainees, and the ratios and wage rates prescrited in th
appiicable programs.

¢. Each contractor and subcontractor shall furnish zacl
week in which any contract work is performed 10 the SH#
resident engineer a payroll of wages paid each of its emplovee
(including apprentices and trainees described in Seztion }V
paragraphs 4 and 5 and waichmen and guards engaged on worl
during the preceding weekly pavroll period). The payroll
submitied shall set out accurately and completely all of th
information required to be maintained under paragraph 2b o
this Section V. This information may be submitied in any fom
desired. Optional Form WH-347 is available for this purpos)
and may be purchased from the Superiniendent of Document
(Federal stock number 029-003-0014-1), U.S. Governmen
Printing Office, Washington, D.C. 20402. The prime contracto
is responsibic for the submission of copies of payrolls by al
subcontraciors,

d. Each payroll subrnitted shall be accompanied by :
“'Statement of Compiliance,'” signed by the contractor o;
subcontraclor or his/her agent who pays or supervises the
payment of the persons emploved under the contract and shal
certify the following:

{1} that the payroll for the payroll period contains the
information reguired to be maintained under paragraph 2b o!
this Section V and that such information is cosrect and completz

(2) that such laborer or mechanic (including cach heiper
apprentice, and traines) empioyed on the contract during ths
payroll period has been paid the full weekly wages earned.
without rebate, either directly or indirectly, and that nc
deductions have been made either directly or indirectly from
the full wages earned, other than permissible deductions as se!
forth in the Regulations, 29 CFR Pan 3;

(3) that each laborer or mechanic has been paid not lest
than the applicable wage raies and {ringe beneflts or cast
eguivalents for the classificztion of work performed, as specified
in the applicable wage determination incorporated into the
contract,

¢. The weekly submission of a properly executed
certification set forth on the reverse side of Optional Form
WH-347 shali satisfy the reguirement for submission of the
**Statement of Compliance’ required by paragraph 24 of this
Section V.

f. The faisification of any of the above certifications may
subject the contracior to civil or criminal prosecuiion undsr
Section 100] of Title 18 and Section 231 of Title 31 of the United
States Code.

g- The contractor or subcontractor shall make the records
required under paragraph 29 of this Section VY availabie for
inspection, copying, or transcription by authorized
representatives of the SHA, the FHWA or the DOL., and shall
permit such represeniatives 1o interview emplovees during
working hours on the job. If the contractor or subcentracior
fails ro submit the required records or 1o make thern available,
the SHA, the FHWA,, DOL, or all may, after writlen nogics
1o the contractor, sponsor, applicant, or ownesr, take such
actlions as may be necessary io cause the suspension of any
further payment, advance, or guarantee of funds. Furthermore,
failure to submit the reguired records upon request or to maks
such records available may be grounds {or debarment action
pursuant 1o 29 CFR .12,



V1. RECORD OF MATERIALS, SUPPLIES,
AND LABOR

1. On all Federal-aid primary, urban, and Interstate Sysiem
contracts, excepi those which provide solely for the installauon
of protective devices at rajlroad grade crossings, those which
are construcied on a fores account or direct labor basis, highway
beautification contracts, and contracts for which the total final
construction cost for roadway and bridge is iess than 51,000,000
{23 CFR Part 635) the contractor shall:

a. Become familiar with'the list of specific materials and
supplies contained in Form FHWA 47, “*Staiement of Materials
and Labor Used by Contractor of Highway Construction
Involving Federal Funds,” prior 1o the commencement of work
under this contract.

b. Maintain a record of the total cost of all materials and-

supplies purchased for and incorporared in the work, and aiso
of the quantities of those specific materials and supplies listed
on Form FHWAW7, and in the units shown on Form
FHWAT.

c. Furnish, upon the completion of the contract, to the
SHA resident engineer on Form FHWA-47 together with the
data required in paragraph 1b relative to materials and supplies,
a final labor summary of all contract work indicating the total
hours worked and the total amount earned.

2. At the prime coniractor's option, either a single report
covering a!l contract work or separate repors for the contractor
and for each subcontract shall be submitted.

Vil. SUBLETTING OR ASSIGNING
THE CONTRACT

1. The contractor shall perform with its own organization
contract work amounting (o not less than 30 percent (or a greater
percentage if specified elsewhere in the contract) of the total
original contract price, excluding any specialty nnems designated
by the State. Specialty items may be performed by subcontraci
and the amount of any such specialty items sc performed may
tre deducted from the total original contract price before
computing the amount of work required 1o be performed by
the contractor’'s own organization (23 CFR Pan 635).

a. “‘its own organization' shall be construed to include
only workers emploved and paid directly by the prime contractor
and equipment owned or rented by the prime contractor, with
or without operators. Such term does not include emplovess
or equipment of a subcontracior, assignes, or agent of the prime
CONEraclor.

b. “*Specialty ltems’’ shall be construed to be limited to
work that reguirss highly spstialized knowledge, abilities, or
eguipment not ordinarily available in the type of contracting
orpanizations gualified and expected to bid on the contract as
a whale and in general are 10 be limited to minor compaonents
of the overall contract.

2. The conirac: amount upon which the requirement set forth
in paragraph | of this Section V1i is computed includes the cost
of marerials and manufactured products which are 1o be
purchased or produced by the contractor under the coniract
provisions.
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3. The contracior shall furnish (a) a competent supe”-
Imtendent oF supervisor who 15 emploved by the firm, has full
authonty to direct performance of the work in accordance with
the contract requirements, and is in charge of all construction
operations (regardless of who performs the work) and {b) such
other of its own organizational resopurces (supervision,
management. and enginesring services) as the SHA contracting
officer determines is necessary 1o assure the performance of the
contract.

4. No portion of the contract shal! be sublet, assigned or
otherwise disposed of except with the written consent of the
SHA contracting officer, or authorized representative, and such
consent when given shall not be construed 10 relieve the
contractor of any responsibility for the fulfillment of the
contract. Written consent will be given only afier the SHA has
assured that each subcontract is evidenced in writing and that
it contains all pertinent provisions and requirements of the prime
contract.

VIIl. SAFETY: ACCIDENT PREVENTION

I. In the performance of this contract the contractor shall
comply with all appiicable Federal, State, and local laws
governing safety, health, and sanitation {23 CFR Part 635). The
contractor shall provide all safeguards, safety devices and
protective equipment and take any other needed actions as it
determines, or as the SHA contracting officer may determine,
10 be reasonably necessary to protect the life and health of
employees on the job and the safety of the public and 10 protest
propenty in connecetion with the performance of the weork
covered by the contract.

2. It is 2 condition of this coniract, and shall be made a
conditton of each subcontract entered into pursuant Lo this
contract, that ine contractor and any subcontractor shall not
require any laborer or mechanic emploved in performance of
the contract to work in surrpundings or under conditions which
are unsanitary, hazardous, or dangerous to his/her health oy
safety, as determined under construction safety and health
siandards [Title 29, Code of Federal Regulations, Part 1926
(formerly Part 1518} as may be revised] promulgated by the
Secretary of Labor, in accordancs with Section 107 of the
Contract Work Hours and Safetv S:andards Act (83 Siat. 96).

IX. FALSE STATEMENTS CONCERNING
HIGHWAY PROJECTS

In order to assure high quality and durable construction in
conformity with approved plans and specifizations and a high
degres of reliability on statements and representations made by
engineers, contraciors, suppliers, and workers on rederal-aid
highway projects, it is essential that ali persons concerned with
the praject perform their functions as carefully, thoroughly,
and honestly as possibie. Willful falsification, disiortion, or
misrepresentation with respect (o any facts related 10 the project
is 2 violation of Federal law. To prevent any misundersianding
regarding the seriousness of these and similar acts. the following
notice shall be posied on cach Federal-aid highway project (23
CFR Part 635) in one or more plages witere it is readily avaiiable
to al! persons concerned with the project:



NOTICE TO ALL PERSONNEL ENGAGED ON
FEDERAL-AID HIGHWAY PROUJECTS

Title 18, United States Code, Section 1020, reads as follows:

“"Whoever, being an officer, agent, or emplovee of the United
Sates, or of any State or Territory, or whoever, whether a
person, association, firm, or corporation, knowingly makes any
false statement, {alse representation, or false reporsy as 10 the
tharacter, quality, quantity, of cost of the material used or 1o
be used, or the quantity or quality of the work performed or
1o be performed, or the costs thereof in connection with the
submission of plans, maps, specifications, contracts, or costs
of construction on any highway or related project subsmitted
for approval 10 the Secreiary of Transporiation; or.

“"Whoever knowingly makes any false statement, false
representation, false report or false claim with respect 1o the
character, quaiity. guantity, or cost of any work performed or
10 be performed, or maieriais furnished of 10 be {urnished, in
connection with the construction of any highway or reiated
preject approved by the Secretary of Transportation; or

"Whoever knowingly makes any [alse statement ar faise
represeniation as 1o material fact in any statement, certificate,
OT Ieport submitted pursuant 1o provisions of the Federal-Aid
Roads Act approved July 1. 1916, {39 Star. 355}, as amended
and supplemented;

“*Shall be fined not more than $10,000 or imprisoned not
more than 5 vears, or both.”

- - - L] L]

X. IMPLEMENTATION OF CLEAN AIR ACT AND
FEDERAL WATER POLLUTION CONTROL ACT

{Applicable Federal-aid construction contracts and reiated
subcontracts exceeding $100,000.)

By submission of this bid, or the execution of this centract
or subcontrac:, as appropriate, the bidder, Federal-aid
construction contracior, of subeoniractor, as appropriate, will
be deemed to have stiputated as follows:

1. That any facility that is or will be utilized in the
performance of this conwact, unless such contract is exempt
under the Clean Air Act, as amended (42 U.S.C. 1857 et seq.,
as amended by Pub. L. 91-604), and under the Federal Water
Pollution Control Act, as amended (33 U.S.C. 1251, et seq.,
as amended by Pub, L. 92-500), Executive Order 11738, and
regulations in implementation thereof (40 CFR Part 15) is not
listzd, on ihe date of contract award. on the U.S, Environmen:al
Protection Agency (EPA} List of Vielating Facilities pursuant
to 40 CFR 15.20.

2. Thart the firm agrees to comply and remain in compliance
with all the reguirements of Seztion 114 of the Clean Air Act
and Section 308 of the Federal Water Poliution Conurgl Act
and all regulations and guidsiines lisied thereunder.

3. That the firm shall promptly notfy the SHA of the receipt
of any cormmunication from the Direstor, Qffice of Federal
Activities, EP A, indicating that a facility that s or will be
utilized for the coniract is under consideration 1o be listed on
the EPA List of Violating Facilities.

4. That the firm agrees 1o include of zause 10 be included
the requirements of paragraphs | through 4 of this Section X
in every nonexempt subsontract, and further agrees (o take such
action as the government may direct as a means of enforcing
such requirements.

Xl. CERTIFICATION REGARDING DEBARMENT,
SUSPENSION, INELIGIBILITY AND
VOLUNTARY EXCLUSION—LOWER TIER
COVERED TRANSACTIONS

{Applicable to all subcontraciors, material suppliers, vendor
and other lower lier participanis.}

1. Instructions for Certification:

a. By signing and submitting this proposal, the prospactive
lower tier panicipant is providing the certificaiion set put below,

b, The certification in this clause 5 a material
representation of fact upon which reliance was placed when this
transaction was entered into. IT it is larer determined thart the
praspective lower tier participant knowingly rendered an
eryoneous certification, in addition 1o other remedies available
10 the Federal Government, the department or agency with
which this transaction onginated may pursue available remedies,
including suspension and/or debarment.

c. The prospective lower tier pacticipant shall provides
immediate written notice 10 the person 1o which this proposal
is submitied if at any time the prospective lower tier participant
learns that its certification was erroneous when submitted or
has become erroneous by reason of changed circumstances.

d. The 1erms ‘‘coversd transaction,”” ‘‘debarred.”’
“syspended,” *“ineligible,” ‘"lower tier covered transaction,”
“‘pariicipant,”” ‘‘person,’’ ‘‘primary covered iransaction,’’
“principal,” "*proposal.”” and ‘‘voluntarily exciuded,” as used
in this clause, have the meanings set out in the Definitions and
Coverage sections of rules implementing Executive Order 12545,
You may contact the person to which this propesal is submitted
for assistance in obraining a copy of those reguiations.

t. The prospeclive lower trier participant agress by
submitting this proposal that, should the proposed covered
transaction be entered inio, it shall not knowingly enier into
zny lower tier covered transaction with a person who is
debarred, suspended, declared inelipible, or voluntaniy exctuded
from panicipation ip this covered iransaction, unless avthorized

" by the department or agency with which this iraasaciion.

originated.

f. The prospeciive lower tier participant further agress by
submuitting this proposal that it will include this clause ttled
*‘Certification Regarding Debarment, Suspension, Ineligibibity
and Voluniary Exciusion—Lowsr Tier Covered Transaction,”
without modification, in all lower tier covered transactions and
in all solicitations for lower ticr coversd transactions:

g. A participant in a covered transaction may reiv upon
a2 cenification of a prospeclive paricipant in z lower tier covered
trapsaction that it is not debarred, suspended, ineligible, or
voluntarily exciuded from the covered transaction, uniess it
knows that the certification i§ erronsous. A participant mav
decide the method and {requency by which it determines 1he
cligibility of its principals. Each participant may, but is not
required to, check the Nonprocurement List.

h. Nothing contzined in the foregoing shall be construed
10 require sstablishment of a sysiem of records in order 1o render
in good faith the camification reguired by this clause. The
knowledge and information of a participznt is not required 10
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exceed that which 1s normaily possessed by a prudent person
in the ordinary course of business dealings.

i. Exzept for transacuons authonzed under paragraph e
of these instruciions, if 2 parricipant in a covered transaction
knowingly enters into a lower tier covered transaction with a
person who is suspended, debarred, ineligible, or voluniarily
excluded from participation in this transaction, in addition 1o
other remedies available 1o the Federal Government, the de-
partment of 2gency with which this transaction originated may
pursue available remedies, including suspension andsor
debarment.
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2. Certification Regarding Debarment, Suspensi-...
Ineligibjlity and Yoluntary Exclusion—Lower Tier Covered
Transactions:

a. The prospective lower ner participant certifies, by
submission of this proposal, that neither it nor its principals
15 presently debarred, suspended, proposed for debarment,
dectared ineligible, or voluntarily excluded from participation
in this transaction by any Federal depariment or agency.

b. Where the prospective lower tier panticipant is unable 1o
certify to any ol the statements in this centification, such pro-

spective participant shall attach an explanation to this proposal. JJ



»

ARIZONA DEPARTMENT OF TRANSPORTATIO

HIGHWAYS DIVISION

206 South Seventeenth Avenue Phoenix, Arizona 85007
“ﬁiﬁfﬁ“o CONTRACTS & SP”CIFICATIONS.SERVICES

CHARLES L miLLER 1651 West Jackson St., Room 12i TeOMAS A £

Ourector ‘Dhoenlx AZ 85007 S1aie Eng
January 23, 1999
ADDENDUM
(1)
TO ALL CONTRACTORS AND OTHERS INTERZSTED IN PROJSEZCT
- IR-8~ 2(91)
008 2N 147 =0913 04 C
YUMA - casa GQAND HIGHWAY (1-8)
{County Line - tanfielid R4, 7.1, z3)
SCHEDULED: FQOR BID OPENING ON
TRIDAY, F= BA”’?V 16, 1950 2T 11:00 ALM,

REVISIONS AND ADDITIONS TO THE ADVERTISEMENT FOR BIDS;
Description of the Proresed werk is modifisd -g add
The contractor shall be zware thet elesven =zeg= sections (§PS-5) a-:
to be constructeg betwsen Mileposts 139,02 and 160.87. These =es
sections are Tart of the Strategic Highway Raszarch Procram (SERD).
25 uch, they will reguire SXtracrdinary compliance with <hs
recuiremens ¢f the Siandarg Scecifications ang The Special
Provisions =g °RSUre <the highess level o¢f construc-ie: qualilizTy
Dossibie.
The Constructioen Stpervisor iz reviszeg T0 rsad:
Co:s::uc*ion Supervisor: Mixe Myers (602) g236-2591
REVISIONS AND EDDITIONS TO THE SPECIAL PROVISICONS
PROPCSED WORK: on sheet 1 of 119 is q mocified to add:
The contracter shall be awa'ﬂ thal eleven tess secticns (SPS-3) z-re
O De constructed Detwee Mileposts 139,02 and 160.87. -nese Tesx
secticns are part of ne Sur"*aglc Zighway Rasearch Program (SHZP),
£S5 such, they wiil reguire extr o*c1na*v compliance with <he
reuiremsnts pf tq Standard Specif ications ang the Special
Provisions to en @ the highest level 0 construction gualizy

POssiblie,

HiIGHwWave .
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GINEZRAL REQUIREMENTS: on sheet 25 of 119 is modified to add:
The recycled asphaltic.concrete and asphaltic concrete (End: Product,
- placed within the -SHRP- test sections shall utilize the same =2
designs as specified in .Sectiecns .408 and 418 £ <the Specia.
Provisions and the Standard Specifications. The only cdeviation wil.
be that .nuclear-density gauge testing will be substitured ZIcr Tnd
ten sample cores. specified in Subsections 408-7.08 and 418-7.01
within <he SER? test sescticns. . The Department will condugs <TX¢
nuclear gaude testing at the random lccations designated for tTof
Sample cores. No cores will be retrieved fZrzom <the SHR? secticns,
Cores recuired to calibrate nuclear density gauges will be cbtainec
in transiticn sections between the SHR® test sections. The ADOL
Research Section will approve all Core locaticns in  advance.
Nuclear demsity testing will be verformed in accordance with Arizen:
Test Metnod 41l2. '

*
™~

The guantities shown in the b»iddinc schedule for Item 4180002 -
“ms>haltic. concrete (3/4" Mix){(Znd 2Product) includes 2000 Ionis ol
aspralt ceoncrete to be used in the first day, the contractol svalts
miliing the existing rcoacway. Cnce <this cuentity ©f aszpha:is
concrete has been produced and <the conTtracior nas satisizcTorily
demonstrated proper compacTion proced Tractor shall miil
TesT sections 1, 7, and 9 withina the cticns and cCspizacs
The milled easphaltic matsrizl wizth rete Tnis shall
occus prier to swiztching to the rescycl concrete material
Crnce <the contractor Ras satisfacterily o nd placed at legast
4000 tons of recycled asphaltic concrete znd Driecr To changing pack
To asoshealtic conerete (Znd Product) production tThe CeRTIa&cTor gnall
construct Test sections 3, 4, 5, 6, and 9,
The contrector may mill the A.C.T.C. from any SARP tTestT ssCtion &t
i nis convenlence
] T
ines ‘ ;Cnce the contractor has satisfacterily procduced and placed at legast
gus T 4000 <tcns of  aspnaltic  concrete (End  Producty) during  overlay
LQQ placement, the ccontractor shall comstruct test secticons 1., 2, 7, and
(o .
i'}‘hl' (UH.{( b‘\s.
s (t%"" The contractor's cperation shall be such <het no transverse
Q _ecomstruction joint will pecur within the SHEX® sections and ali
— Dlacement and compaction orocedures shall be well esteblishsd zrict
To placement c¢f tThe SERP <test secticns. téjoining 1ifts skhell
utilize buiy joints produced by milling the tezpers unt:il 2 TwWe—inca
vertical face is produced. All easphaltic ceoncreve vertical IsCes
shall recelve a2 licht zpplication o tack coat

. The asphaltic cocncrete (Modified)(Zsphalt Rubber) test section (No

' 107 shali ©De constructied after. all octher <fest secticns are
completed. The asphalt rubper test secticn shall be constructed Dy
first overlaving the passing lane and inside shoulder followed LYy
the travel lane and outside snouléer.
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n
o]

constriuction season. Ixcept for ctest section 10, <the a Thalc
conc-ete pavement material shall be tae same for both the SHRD =-st
sectliens.and the mainline.

All the SHERP test secticns shall be construcsted wi<hin +he sgar

S=ECTICN 102 - AWARD AND ZXECUTION OF CONTRACT: (AWARD103, 450/¢
12/30/88) on sheet 31 of 119 is revised to cead:

(AWARD103, 450/0, 12/15/8¢
SZCTION 103 - AWARD AND IXZCUTICON OF CONTRACT:

103.02 Award of Contract: <he <£i=

e

ST peragraphkh of <tk
Standard Specifications is modified to add:

1

Wnen a contract is funded, eizher wnolly or in part, by ‘feders
cunds, an award of centrace may be made ccntingext upon  th
stuccessiul idder cotaining an apprepriate license Zr zhe Staz
Recistrar ¢@f Contractors, in accordance witm A- rlse
STatutes 32-1101 through 32-1170.03. The ligense mus ec
within &0 calendar days following cpeni N
adjustment in crezesed nid prices cr =
allowed as a result o= any delay 2
&Pproprigte license

Tailure <o acguire <the necessary licens il=z
period o <ime shall result in either sus To = icwes
Zesponsible =idder, or re—advertisement of the contract, as ey o
in the pest interests of The Department

Licensing informatien is evallable frem

£ otrer specified purpeses, *
accordance with :the details Shown con  the oroject plans, =zt
Tequirements cI these Special Provisions, and as directed bv <the
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The contractor shall be responsible for all adjustments tTo Il

gguirment necessary to properly accommodate the use ¢f aszhal

rubber as a Ditumincus material.

Materials:

Mineral Aggregate:

There 1is no Department~furnished source c¢f mineral acgregate. T2
b r shall ©provide a source i accordance  wWith o Tn

(VIR
rt

Q

k]

ments o Section 1001 cof the Standard Scecificaticns.

Mineral aggregate shall cemiocrm to <he follcwing reguirements Wie
tested in accordance with the applicable test methods.

Mineral Aggrecgate Test Method Reculrement
Characteristics

Combined 3ulk AASHTO T 85 2.35 - 2.85
Speciiic CGravizy Arizcma Test Methed 21l

Comoined Water ~=3H70 T 8BS g - 2.3
i=sorpticn Arizcna Test Method 211

Sand Zcuivalenzt - AASHTO T 178 Minimum 23
Crushed Faces Arizena Tes:t Methoed 212 Minimum 70%

<
W

14
PO
>
O A
wNO

~ hy ~ I 1 -
The miv desicn crading limits for nineral acgreceste shall b2 oz
Zolicw

Sieve Si:ze

A 3/4 100
1/2 inch

'g@fﬁ L. 3/8 inch 757 = 90
4

"J
[{1]
A1
[}
i
&)
ct
tJ
u
w
(4]
) e
1]
9]

1/4 inch 40 - 60 - s
No. B8 15~ 25 o AN

No. 40 5 - 15 - ,;44;

No. 200 0 - 2.5.

During <the production c¢f asthaltic concrete, mineral aggTecate
gracatction shell be tested feor accenrtance in accorcdance with the
regulirements of Subsection ¢06-35.03(R).



‘o

gc8 YU 072 HO013 €3 C

Zicuninous Material:

i

necus ma<cerial
.To0 the re
icaticns, exce or

T™mae rubber snall ccnfozm to the

Sigve Size

No. 10

No. 16

No. 30

No. 50

No. 100

No. 200
The asthalt rubber Etince
seclitemanis:

—. Viscesizy,
I

Cone Zenetraticn, 777
Sci<zning Point, T (ASTM
Resilience, 777 (ASTM D3z

shall be aszhalt-rubber
guirements
ot £ the fpllowing:

(~3TM Diisl) 20

:07) 13

//ﬁi ‘.

and sha:

E
canaal

(vulcanized)

Sectign 1009 ¢f <the

cf

£ollowing gradaticn:

Percent Passing

L)

WL hl

Tt
m'
ty
I
[
'_l

. )
Tae e

D36)

Dp2iRyg the productien of asphaltic concrete, Th2 CORTIECTISI SDALL
B3aintain on the site a_nuclear asohalt centent cauc® calibIiaTec cf
;*?he_ material being = tested in accordancs  with  ThE TEUCE

4gg%.£ngf;c:u:e:'s -reccmmendaticns. Asphaltic concrste asmhels rubbE:
Ti<conient stall he mezsured by fhe Coatiacto-n DY n@ens of TRe ANC.iEEs
lﬁ%ias:hﬁlt Commow= caume 3 mi=imen of  fapr  ~Smee oer Faiil o =hRifs

Treducticn c¢f BSphaltic ceoncrete shall cease immediately and Tod

siant regalibraved if  the Engineer <determines tThe DEICent

qu ~ivvminous mavteriai hes verisd bv an amcunt gyeater tihan 0
@%// Dercent Lfrom tae  amount Girectec bv  the Incineer. During

©FOCUCTIOn CF 2aspnest tucoer, the contracter snall meintain oh 3

ermiioment necessary to _measure the VIsScositv ol The MIXTUre.

mixzure shall be maintained Dpezwesn 1500 and 3000 centiocise
is5¢7 Mixzure viscosity shzll be chedRed 2= tne clrection cf

Ingineer.

- -
O

|

{, A
lgdbymkl}mt\
/
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:" . .
©I ccmparative purposes, cuantities shown in <he pidding schedul
ave been calculated based ¢ +he follewing Daza:’

Asphaltic ccncrete (Modified) (Asphalt Rubbar)

Unit Weight, Pouncds b 146.00
Fer Cubic Foox "73

[ e *
Fercent, Asphalt Rubker : Aptal ;L 5.5
. =
Mix Design Proposal: /‘“‘
/ i
A Ii1Ity pcund sample from each stockpile of mineral zccregats
be furnished to the Zngineer, salong with =& gzter  Irom
contractor explaining in detail ‘hig proposed methods c¢f orod
minaral - aggrecace,- including . the exoecte wBSTIng, WEZ
plending, Sropertioning, etc.,/ To Droduce aschaltic ccnerez2
MESTS The requirements and gmadaticn as scecifiied peresin znd
scecial cr iimiting. cndzTtons. that ha may "oréooag
fwf‘_/f.,:_/c_' ' (' A”a"'/ )
Alcng with <hesa agcregata- samples theocos-~zacdtor snall furnish s
minimum 10 peund samnhi,Qil:ne zanuliazed zyiknen oropesed fco- use,
&2 gcalicn ©f 2C-30 agmhalx CemediTreM the intended sucoliier, and
=wo callorns c¢f the prooosed mixture o asphat+ gnd rubher,
The Department will, wishia 10 worXing cays cf resceipt =f zl:
samples in the Central Leboratory, =orcvide the czntractor wiza =hs
percentage cf bitumincus material to be used in The mix, 1
¢ acgregaze material bassing each recuized sisve, a=d
cr limiting conditions Zor she uvse of the mix.

The asztheltic concrese shail De constructed in z2ccerfdance with TRe
Fe2cuiremants cf -Subsection 406-~10 and the fcliowing medificaticns
ancé addizicns:

-y

The suriace uonen which the easphaltic concrece is o be Dlaced shall
ze clszened of a1l ctjectionable material and tacksd wicn 2 Iighz
-€%at oI asonzlt cement The cleeninc of the surface, <he Tecring ¢l
The surface’, and amounr cf bitumircus material used shzll se as
Cirected by and acceptable <o the Engineer

Just prior to being placed, +
nly mixed condition,
i

L]
o
0
Iy
hir
v
'—l
t
',J-
e}
)
O
e
0
1y
[{1]
rt
[1)]
"
)
W
=)
l_l

-
owing, workakle conditio
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The asphalt

Cérent stall be modified oy the addition of a mirimum
20_Dvercent cf granulated fubber, by weight c¢f =i asphalt unls

oThaerwlse approved Dy the Departmen<’

s Cenzral Labo:a:o:y.
oY asghalt cement and rubber shall bre cmoined prior o -
-neerporation into the as*na1:1c ccncrete for a p ciod cof at is:
cné hour; however, the mixTure cf asthalt ceme angé rukrzer sheu
not be held a=- Témperatures over 35p decgrees ?. for a pericd ov
10 hours The temperature of the aschalt cement shall be Tezwe
350 and 400 degrees 7, at the time of the addicicn cf tRe cranulaz
rubber, Temperature ci <the asphalt rusber mixture shall
maintained between 325 and 375 degrees 7 durin the cne no
Teaction perioagd,
Compaczion:
Asphaltic concrete shall be placed cnly when zhsa Temperaturs oI s
surface on which =he éspnaltic concreze is -g o2 placed is zt ies
€3 cdegreges 7
The temperatyre o< asphaltic conerets J9sST zZricr to compaction sha
~€ 2T least 275 Cecrees 7.
Cocmpaction shail De accomplisghed DY <the Tollowing sszgusnce oz
Civerace of rollsrs,
A mindmum of  vuwo (2) Tatic Steel wWhaz1 Tollers &nd =wo (:
vibratory steel whes! rollecs shall pe srovicsd.  The Zdrums shalio:
ci suificient widzh that when Stacgered, two (2) rgilers can covs
the entire width of +he Tidzen with one (1) cass The two vibrase:
:olle:s shall be wused <or initizl breakdown 2m2 re meintained -
mere Tihen 150 fset Dpehird Ihe paving maghine The rem A
s,a::c rolilers ghall follow as Clesely heRind ==ao inivial dow
8s possibia ~AS MERY Dasses as is bessible exall e made <=
s2cend  set of rellers beicre =he temperaturs Z the 1zt
concrete Zalls below 229 cdegrees T,
Steel Wheel ¢ actors shail weigh =gt less Than eight tens. Th
Tollers shall he selfi-oropelled znd shall D¢ cperated with the driv
wheel in the forwarg Position, Vibratory reliers shall be ussa i
the mods reguired by <he =Zagineer. 211 roilers shall be ecuiope
with pads znd a2 watering system 1o PIEVELT stlicking cof the aszhziti
Cencrete mim 5 the steel wheels Steel wheel comractors shzll boYo)
use the vibr “ory mode Ior courses of 1 1/2 inches or 1lscsg i
nomiznal thickness.
In order <o achieve, as far ag dracticazle, a ccatinucus orTeraticnh
the speed of +he Paving machine shall De coordinated wish th
pProcuction of <he plant. At no time shall the paving machine ©
stopved for more than three minutes, in =he évent & three minuze o
‘onge* delay OCCLPS the paving machine suall ce Pulled away frzm =h

maz 1n crder for

The rollers +n

AT a -

.




fagce 8 oI 8 hY ~
Aldendum 1 : \ i

IR-8-2(91) - N \
008 YU 072 HO013 04 C ‘i

S
The rollers steel wheels shall be wetted with water oI, if
necessary, SOapy water to prevent mix pick-up during rolling. Toas2
Ingineer ‘may chance the number of coverages c¢r seguence if, i &ls
jucgement, the chance is necessary %o oprevext picking up €I The
asphaltic concrete.
Asphaltic concrete will be accepted complete in zlace, if, I <he
judgement c¢I the Zngineer, the asphaltic concrete eascnal.ly

cniorms to the reculrements specified herein, Asphaltic cencrets
that is not acceptable and is rceiected shall De replaced ¢ ih2
satisfiaction of the Ingineer and at no expense tO the Dedartment

;
Method cf Measurement:
rsphaltic concrete will be measured by the ton for the mixTurs
actually used, which will include the weignt cf mineral acgrecals,
Situmincus  material, nd ny  necessary  2lencing metTeTias.
Mgasurement will include anv weight used In consTIucTicn Co
-ntersections, Turnouts, or cther miscellanecus items or suriaces
Asphalt-rubber material will be measurzd by the ton in esccordancs
W.th The recuirements ¢ Secoien 1009 zf the Standard Spsciizgations.
SASIS OF DAVMINT
The accepted cuantities c¢f asphaltic concrete, measured as proviis
gcove, will Dbe paid fcr at the ccnTract UnitT price Der Ton SCOT TR
Situminous mixture, which price shell be full compensatien oo ThM
worX, complete in place, as specified herein
Payment fcr <the asphelt-rubber will be mede oy the ton ol Th
mixTure, including esthalt cement and cranulated rulbber
P
. ’ 4
S
DAVID R. ALLOCCD
Enginser-Manacear .
* Conzracts & Sprecificaticns Sgrvices

DRA:TK:jkg:jj:2232v
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ARIZONA DEPARTMENT OF TRANSPORTATION
ADVERTISEMENT FOR BIDS
BID OPENING: FRIDAY, FEBRUARY 16, 1990 AT 11:00 A M,
PROJECT NO.: IR-8-2(91)
TRACS NO.: 008 PN 147 HO013 04 C
TERMINI: YUMA - CASA GRANDE HIGHWAY (I-8)
LOCATION: (County Line - stanfield Rd. T.I. EB) .
ROUTE NO. MILEPOST DISTRICT ITEM NO.
1-8 147.60 to 160.87 11 - 104
The location and description of the proposed work and <f

representative items and appr

The proposed work is
g (Eastbound)
direction to Milepost 160.87
consists of
and <trees;

removal of asph

embankment curb,
barriers:
other 1ncidental woTkK.

Removal of Asphaltic Con€
Roadway Excavation

Grading Roadway for Pavement

Bituminous Material
Asphalt Rubber Material
Aspnaltic Concrete (Modif
Asphaltic Concrete (End P
Asphaltic Concrete Fricti
Recycled Asphaltic Concre
Guardrail, W Beam Single
Reconstruct Guard Rail

. Concrete Barrier (Median)
pavement Marking (Thermop
Provide Trainees with ON-

construction Surveying an

The number of working days specified fer

work is 130 .

The Arizona Department
bidders that pursuant
Business Enterprises will be

located in Pinal Ccounty.
beginning at Milepost 147.60 and extending

Grande for a distance of
grading roadway for pavement
and placing asphaltic concrete courses;

guardrail, breakaway _
furnisbing and applying +hermoplastlc pavement

+o this

oximate quantities are as follows:

on Interstate Rout
in a wester
southwest of t!
approximately 13.27 miles &
altic concrete pavement, embankment Cu
and furnishing all materia
furnishing and construct:
cable terminals. and conCre€
marking; ¢

approximately 17 miles

rete Pavement (Milling) Sg.Yd. 231,460

Cu.¥Yd. 206

sg.Yd. 6,567

. Tomx 4 ,3B3

: Ton 22

jed)(A.R.) Ton 36C

roduct) Ton 52,414

on Course Tcn 5,994

te Ton 35,63°

Face L.FT 17,67

L.FT 14,11

L.TT. 2,60

iastic) L.Ft. 191,00

The Job Training Hour 1,10
d Layout L.Ssum

+ne completion of

of Transportation hereby ngtifies
advertisement for pids, Disadvan
afforded full opportunity TO submit

in response to this solicitation and will not Dbe discriminated 2%

on the grounds cof race,
consideration for an award.

The minimum goals for
Fnterprises in the work, as
shall be _12.0

color.,

sex, O°T national origi:

participation by Disadvantaged Bus
a percentade of the total amount



Project plans, specifications, and proposal pamphlets may Dbe
purchased from Contracts and Specifications Services, 1651 W. Jackson,
Reom 121F, Phoenix, AZ 85007, (602) 255-7221, ©Plans and bidding
documents should be available for sale to bidders within one week

_following the advertisement fecr bids. The cost is $24.00, payable at

time of order by cash, check or money order. Please indicate whether
a bid proposal package or a subcontractor/supplier set is desired.
Checks  should be made payable to the Arizona Department of
Transportation. - No refund will be made for plans and specifications
returned. We cannot guarantee mail delivery.

-

Cross sections and/or earthwork quantity sheets, if available, mav be
ordered from the Control Desk of Highway Plans Services at 255-8667.
Orders must be placed at least £five days prior to bid opening to
insure availability, Documents may be picked up and paid for at
Contracts & Specifications Services.

No contracting firm will be issued a proposal pamphlet until it
has become precualified. The Application for Contractor
Prequalification shall be filed at least 15 calendar days prior to the
bid opening date. The Application may be obtdined from Contracts and
Specifications Services.

No award will be made to any contractor who is not a duly licensed
contractor in accordance with Arizona Revised Statutes 32-1101 through
32-1170.03,

All labor emploved on this project shall be pzid in accordance
with the minimum wage rates shown in the General Wage Decision No.
AZ89-~-2. These rates have been determined in accordance with the
requirements of the law and issued by the Secretary of Labor for this
project. The wage scale is on file in Contracts and Specifications
Services aznd copies may be obtained at all reasonzhle times.

A proposal. gquaranty in the form of either a certified or a
cashier's check made payable to the State Treasurer cf Arizona for not
less than Zive percent of the amount of the bid ‘or in the form of a
surety (bid) bond for.five percent of the amount of the bid shall
accompany the proposal. :

Surety (bid) bonds will be accepted only on the form provided by

the Department and cnly from corporate sureties authorized to do
business in Arizona.



SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1990

APPENDIX C

TABULATION OF BIDS FOR PROJECT IR-8-2(91)
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e RECEIVED

ARTZQUA DEPARTHENT OF TRANSPORTAT[ON <
APR 30 1590

IEGHHAYS DIVISIOH
CONIRACTS AND SPLCITICATIONS SERVICES

ARIZONA TRANSPORTATION ¢/ ixq
RESEARCH CENTER

Interstale Route 0 (Easlbound) beginning al Hilepost 147.60 and extending in a
y 1/ miles southwesl of Uhe Cily of Casa Grande for a distance of approxiwataly 13,27
miles and cunsists of removal of asphallic concrele pavenient, embankment curb and trees; grading roadway for pavement and furnishing
all materials and placing asphallic concrete courses: turnishing and constructing embankment curb, goardrail, breakaway cable
Levminals, and concrele baryiers: furnishiog and applying Lhermoplastic pavement marking; and other incidenlal work.

COMPLETION DALE TABULATION OF UIDS

130 WORKING DAYS

The proposed work is loraled in Final County, on
weslerly direction Lo Hilepust 160,07 approximalel

01D RESULTS

YUMA — CASA GRANDE HIGMAY {1-8) (Counly Line — Stanfield Rd. T.1. EB)

IR-B-2(91)  O0A I'N 147 110013 04 C
District #11 [tem #104
Logineer: TALAL KAMAL  Prequalification: YLS DID OPENING: [EBRUARY 16. 1990

T AHOUN] - COHTRACIOR ADDRESS OF CONIRACIOR

1. $3.126,124.20 CURN COMSIRUCTION CO. 2701 HILES ROAD S.E., STE. 175 ALBUQUERQUE NH 87016

2. 3,267.232.90 JHJ COMIRACTING COMPAMY, THC. 4525 EAST UMIVERSITY DR, PHOENIX AZ 85034

1. 3,201,380 20 INE ASHION COMPANY, INC. 2727 S. COUNTRY CLUD TUCSON AZ 85713

a. 3,300, 643,50 1l CONSTRUCEION, HC. 1921 S. ALMA SCHOOL, SIE. 10! HESA A7 85210

5 3,799,097, 00 ST CORP P.0. BOX 26685 TUCSON Az 85726

b. 3,410,362.00 DFIARFHEINT

. 3.410,741.50 THE TANMER COHPAMIES ' P.0. BOX 5215) PIOERTX AI 85072

i, 3.527,357.20 SIAKER PAVING & CONST. CO., INC. 1000 W. CENIER SI. MO. SALT LAKE UT 84054

9. 3,560,919.00 JAHLS { ITANH CONIRACTING, INC. F.0. DOX 4356 PRESCOTT , Al 86302

0. 4,074,025 .50 JAMES HAMILTOI COMSTRUC) TON (O, P.0. DRAWER 1287 SILVER CIIY N 880GZE )

HUH-RESPONSIVE

GIBBONS & ROLD COHPANY

DID HOT READ AND DECtARED NON-RESPONSIVE TOR FAILURE TO SIGN &;43

"HOI'OSAL . |2

°],"~‘.(.

o

[ Sy

FOM BIDDLR 1S B.37% UNDER DEPARIMENT LSTIMALE (Diflerence = $284,237.00) 51!

4



PROJ . HO IR
TRACS Jlodl 11}

0-2{ 911+

HOUTE J§i}

ARIZOHA DEPARTHENT OF TRANSPONTATION
CONTHRACTS AHD SPECIFICATIONS SERVICES
(IR FEEENENERENENEENENNEY
* TADULATION OF BIDS *
EOAAARMARAIRARNARLASA AR

] L]
HILEPOST {#J  COUHTY IJ

PAGE

CONTRACT HO.1 B910d

ITEM UHIT OF
HUMBER HEASURE

ITEM DESCNIPTION

EXTENDED AHOUHT

COMPARED TO
DEPARTHENT ESTIMATE

2020009 CuU.yYD.

TOTAL BID NRAHK

MO D N e L R

HEHOVAL OF STRUCTURAL CONCRETE

DEPARTHENT ESTIHATE 170
CORNH COHSTRUCTICOH CO

JW1 CONTRACTING CO

THE ASHTOH CO INC

FHF COHSTRUCTION

SUNDT CORP.

THE TANMER COMPANIES

STAKER PAVING & COHSTRUCTIOM

JAHES L FANN CONTRAC

JAHES HAHILTON

53,400.00
64,080.00
35.600.00
18,460.00
44,500.00
19,370.00
35.600.00
46,280.00
53,400.00
53,400.00

2020019 L.FT.
TOTAL BID RAHK

- R N T R A W

REHOVAL OF EHMBAHKMENT CURB

DEPANTHENT ESTIHATE
CORH CONSTRUCTION CO

JW] CONTRACTING CO

TIE ASHUTON CO INC

FHF COHSTRUCT IOH

SUNDT CORP.

THE TAHHER COMPANIES

STAKER PAVING ¢ CONSTRUCTIOH
JAHES L FAHH COUTRAC

JAHES HAHILTOH

7.1872.00
5,990.00
11.986.00
7.1687.00
7.,487.50
2,995.00
8,985.00
1§.960.00
11,980.00
5.,990.060

-1
+541

2020029 85Q.¥D,

TOTAL DID RAHNK

WD e L e R

RAEMOVAL OF ASPHALTIC COHCRETE PAVEHENT

DEPARTHMENT ESTIMATE

CORN COHSTRUCTION CO

JWI CONTRACTING CO

THE ASHTOH CO THC

FHF CONSTRUCTIOH

SUnNoT CORP,

THE TANHER COMPAHIES

STAKER PAVIHG & CONSTRUCTIOH
JAHES I, FAHH CONTRAC

JAHES YAHILTON

231,460

171,595.00
162,022.00
185,168,00
105,168.00
231,460.00
173,595.00
208,314.00
185,1608.00
105,168.00
296,268.80



PHOJ ., RO

TRACS 131 Jr 1

ITEH
HUHBER

2020017

iR

UHIT OF
HEASURE

EMCH

B-2{ 91}

ITEH DESCHTIPTIOH

REMOVE MHND

TOTAL BID RAHK

L R

ROUTE J{t1}

B

ARIZOHA DEPANTHENT OF TRAHSPORTATION
CONTRACTS AND SPECIPTCATIONA BEWVICES
esesbbaatbrboRbA bl
4 TABULATION OF BIDS *
GassnbadtARRRRAaRabAan
. .

HILEPOST JII  COUNTY i

SALVAGE CATTLE CUARDS
DEPARTHENT ESTIHATE 1
CORN CONSTRUCTIOH CO
JW1 CONTRACTEING CO
THE ASHTOR CO I#C
FHF CONSTRUCTION
SunnT CORP.

THE TAHNNER COMPAHTES

STAKER PAVIHG & CONSTRUCTIOH
JAHES L FANN COHTRAC

JAHMES HAMTLTON

COUTHACT HO .2

PRGE 3

49104

COHPARED TO
DEPARTHENT ESTIMATE

| 2020065

EACH

REHOVAL OF

TOTAL BID RAHK

DD nd O LA e L B e

TREES

DEPARTHENT ESTIHATE 10
CORH CONSTRUCTIOH CO

JHWI COHTRACTING CO

THE ASNTON CO THC

FH¥Y COHSTRUCTION

SUMDT CORPE.,

THE TANNER COMPANIES

STAXER PAVING & COHSTRUCTIOH
JAHES L FPANH CONTRAC

JAHES HAHILTOH

2020072

L.FT.

REHOVE AND SALVAGE GUARD RAIL
TOTAL HBID HANK

WO A DN N e b R

DEPARTHENT ESTIHKATE 18
CORN COHSTRUCTIOH CO

JUI CONTRACTING CO

THE ASHTOH CO THC

FHF CONSTRUCTION

SuUHDt CORP,

THE TAHNNER COHPANIES

STAKER PAVING & COHSTRUCTIOHN

JAHES L FAHH COHTHAC

JAHES HAHILTON

800.00
1,600.00 11254
2,000.00 +1500
1,500,00 197

800.00 +0y
2,000.00 +150%
1,500.00 +87%
2,000.00 +1504
2,000.00 t1508
1,000.00 r254
7.,000.00
7,000,00 101
3,500.00 -504
1,508.00 -500
7,000.00 10V
7,600.00 101
7,000.00 'y
€.900.00 -101
7,000.00 101
21,000.00 +2004

152.00

304.00 +100%

228.00 1504
1,900,00 111504

$5.00 -In

190.00 +254

380.00 +150%

222.30 +46%

190.00 1251

114,00 ~254%



PROJ . HO)

TRACS 1ette 11 4

1R B-2( 91}

ARTZONM DEPARATHENT OF TAAHSPORTATION
CONTRACTS AND SPECIFICATIONS SERVICES

AdarAAAMBIARANARBA MR RS

* TADULATION OF DIDS #
AabhkAddandhaaiaanadian

HOQUTR 1)1 HILEPOST §11 COUNTY I

PAGE

COHTRACT HO.: 89104

ITEMH
HUHDER

1020201

UHLIT OF
HEASURE ITEM DESCRIPTION
L.FT. SAW CUTTIHG

TOTAL BID NAHK

DEPARTHEHT ESTIHATE

CORM CONSTRUCTION CO

JWJ CONTRACTING CO

TIHE ASUTON CO IHC

FIIF COHSTRUCTION

SUHDT CORE,

THE TANHER COMPANIES

STAKER PAVIHG ¢ CONSTRUCTIOM
JAHES L FANH CONTRAC

JAMES UAHMILTON

QUANTITY

UHIT PRICE

EXTENDED AHOUNT

1,092.00
3,092.00
1.,546.00
3,092.00
1,546.00
3,092.00
1,055.20
2,164.40
31,092.00
2,164.40

COMPARED

TO

DEPARTHENT ESTIHATE

2030301

Ccu.YD. ROADWAY EXCAVATION

TOTAL BID RAHK

DD e 0N LA e R e

DEPARTHEHT ESTIHMATE

CORN COHSTRUCTIOH CO

JWI CONTRACTIHG CO

THE ASHTOH CO I1uC

FHF CONSTRUCTIOH

SUNDT CORP.

THE TAHHER COMPAHIES

STAKER PAVIHG ¢ CONSTRUCTION
JAHES L FANH COHTRAC

JAHES HAMILTON

206

2,060,00
1,120.00
2,060.00
1,010.00
3.0%90.00
1,648.00
2,060.00
1,%07.00
1,640.00
2,060.00

2030901

Cu.YD, BORROW
TOTAL BlU HANK

D D v O N e e B e

DEPARTHENT ESTIHATE

CORH CONSTRUCTION CO

JHWJ) COHTRACTING CO

THE ASHTON CO THC

FHP CONSTRUCTIOU

SUHOT CORP.

THE TAHHER COHPAMIES

STAKER PAVING ¢ COHSTRUCTION
JAHES L FANN CONTRAC

JAMES MAMILTOH

26,124.00
15.454.00
12,392.00
37,320.00
17,320.00
37.320.00
55,980.00
312,841.60
37,320.00
14,920.00
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ARTZOHA DEPARTHENT OF TAAHSPORTATION PAGE 5
COHTRACTS AHD SPECIFICATIORS RENVICE3d
’nciiailllllllltllllli
s TABULATION COF HIDD #

saddarnndidansiaddadai

PROJ . HO: iR p-2( 91)* ] . i COMTRACT HO.1 89104
TRACS JhELD M2} ROUTE QiE KILEPOST 1§ counrTy i
ITEM UNIT COF . . COHEARED TO
HUMBER HEASURE ITEH DESCRIPTICH QUARTITY UHIT PHICE EXTEHDED AHOUNT DEPARTHEHT ESTIMATE
2031001 HOUR COMPACTION OF SNOULDER HATERIAL
TOTAL BID RANK DEPARTHENT ESTIHATE 210 70.00 14,700.00 .
1 CORN CONSTRUCTION CO 45.00 9,450.00 -361%
1 JW) CONTRACTING CO 75.00 15,750.00 7%
3 THE ASHTOH CO IMC 70.00 14,700,00 104
4 FHP CONSTRUCTIOHN 10.00 1,100.00 -864
5 SUHDT COlY, 75.00 15,2750,00 174
& TIIE TAHNER COMPAHTES 10.00 14,700.00 t01
7 STAKER PAVING & CONSTRUCTIOH £0.00 12,600.00 =141
] JAHES L FANH CONTRAC 65.00 313,650.00 -1
9 JAMES HAHILTOM 20.00 4,200.00 ~Tit
2050001 SQ.YD. GRADING ROADWAY FOR PAVEMENT
TOTAL BID RAHK ODEPARTHENT ESTIHATE 8,077 4.060 35,508.00
1 CORN CONSTRUCTION CO 1.50 11 ,06%.50 -12%
1 JWJ COHTRACTING CO 1.00 0,877.00 -75%
k) THE ASNHTOH CO INC .50 4,436.50 -7y
[} FHF CONHSTRUCT IOR 1.00 8,817.00 -75%
5 SUHUT CORP. 1.00 8,8717.00 -75%
[ TIE TAHHNER COMPANIES .60 5,326.20 -85
? STAKER PAVIHG & COHSTHUCTIOR 2,00 17.754.00 -501
8 JAHES L FAHN CONTRAC 1.00 8,077.00 -75%
9 JAHES HAMILTOH 1.80 15,978,560 ~551
2070001 H.GAL. DUST PALLIATIVE
TOTAL BID RAHK DEPARTHENT ESTIHATE 1,600 8.00 12,000.00
1 CORN CONSTRUCTION CO : 8.00 12,000.00 101
2 JW] CONTRACTING CO 8.00 12,000.00 104
3l THE ASHTOM CO INC 8.00 12,000.00 104
4 FHF COHSTRUCTION 8.00 12,800.00 +0%
H SUNDT CORP. 8.00 12,800.00 10t
[ TILE TAHHER COMPRMIES 8.00 12,800.00 104
7 STAKEIL PAVING & COUSTRUCTION 6.00 12,800.00 104
6 JAHES L ¥AMI CONTRAC .00 12,800.00 104
3 JAHES HAHILTOH 6.00 12,800.00 +04



PROJ . NO: Rt 8-2( 91)¢
TRACS grant 15

ITEM URIT OF
HUHBER HEASURE

4040020 TON
TOTAL BID AAHK

D e R UT e L R e

ROUTE 1111

.-

ARIZOHA DEPAATHEHT OF TRANSPORTATION
COHTRACT3 AHD SPECIFICATIONS SERVICES
Shakmadahebabdahananag
* TABULATIOH OF BIDS *

Ak a s A MR A AR ALARAD

] ' 1
MILEVOST |} counTY I

QUANTITY

ASPIIALT CEMENT (AC-20)

DEPARTHENT ESTIHATE 1,204
CORH CONSTRAUCTIOHR CO

JHI CONTRACTING CO

THE ASHTOH CO INC

FUF COHNSTRUCTION

SUHDT COnP.

THE TAHHER COHMPARHIES

STAKER PAVING ¢ CONSTRUCTION

JAHES L FAHN COHTRAC

JAHES HAHILTOH

PAGE

COHTRACT HO.1 89104

UNIT PRICE EXTENDED AHOUNT

156,520.00
154,112.00
156,520.00
154,112.00
150,500.00
152,%00.00
180,6006.00
168,560,00
156,520.00
149,898.00

COMPARED TO
DEPARTHENT ESTIMATE

4040029 TOH
TOTAL BID RAHK

DD O8N e b e

ASPUALT CEHENT (AC-20) (FOR ACFC)

DEPANTHENT ESTI1HATE ‘ 160
CORH CONSTRUCTION CO

JWJ COHTRACTING CO

THE ASHTOH CO INC

FHF COHSTRUCTIOHN

SUMDT CORP,

THE TAHRNER COMPAMIES

STAKER PAVING & CONSTRUCTION

JAHES L FANH COHTRAC

JAHMES HAMILTON

46,800.00
46,0080.00
46,800,00
16,080.00
45,000.00
45,720.00
54,000.00
50,400.00
46,800.00
50,400.00

4040046 TON
TOTAL BID RANK

MDD o O AR e kel B

ASPHALT CEMENT (AC-40) (FOR 3/4" HIX)

DEPANTHENT ESTIHATE 2,520
COfN CONSTRUCTION CO

JWJ COHTRACTING CO

THE ASITON CO INC

FHF COHSTRUCTIOH

SUHDT CONP.

TIIE TAHHNER COMPANIES

STAKEH PAVIHG ¢ COHSTRUCTIOH

JAHES L FAHH COHTRAC

JAMES IIAMILTOH

327,600.00
122,560.00
127,600.00
322,560.00
315,000.00
320,040.00
3re,000.00
152,9800.00
327,600.900
313,7140.00



A

ARTIOHA DEPARTHEHT OF THAUSPORTATION
CONTRACTS AND SPECIFPICATIONS SERVICES
dAancaadAbadtAniidanad

¢ TABULATION OF BIDS ¢

SAddpAddnddniaiaddRAa

FROJ . NO IR 8-2( 91)* ] *
TRACS JRMUD 00 & ROUTE 181} HILEPOST §)¢ COUNTY §§
ITEH  UNIT OF
NUHBER HEASURE ITEM DESCAIPTION QUANTITY
1040111 TOMW BITUMIHOUS TACK CDAT
TOTAL BID RAHK DEPARTHENT ESTIHMATE 254

CORH CONSTAUCTION CO

JW] CONTRACTING CO

THE ASHTOW CO 1HC

FHP CONSTRUCTION

SUHDT CORE,

THE TAHHER COMPANIES

STAKEH PAVIHG & CONSTRUCTION
JAMES L FAHH CONTHRAC

JAHES HAMILTON

WOV i b b

POG COAT {ERA-15)
TOTAL BID RAHK DEPARTHENT ESTIMATE 45
CORH COHSTRAUCTION CO
JWJ CONTRACTING CO
THE ASMHTON CO INC
FHEF COHSTRUCTION
SUNDT CORP.

THE TANMER COMPAMNIES

STAKER PAVIHG & COMSTRUCTION
JRHES L FAHM CONTRAC

JAHES WAHILTON

4040128 TON

WD YU e W b e

ASPHALT RUBBER MATERIAL
TOTAL BID RAHK DEPARTHENT ESTIHATE 22
CORN COHSTRUCTIOH CO
JWJ CONTRACTING CO
THE ASHTOHN CO INC
FHF CONSTHUCTION
SUNDT Cone,

THE TAHHER COMPANIES

STAKER PAVING & COHSTRUCTION
JAHES L FANN CONTRAC

JAHES HAMILTON

4040161 TOW

WD SN e w A

PAGE 7

CONTRACT NO.: 09104

COMPARED TO
DEPARTHENT EST IMATE

380,00 26,520.00

240,00 60,960.00 -3
400.00 101,600.00 1514
125.00 82,550.00 -144
100.00 25,400.00 -1
Joo.oo 16,200.00 -21%
550.00 139,700.00 145%
160.00 40,640.00 58
400.00 101,600.00 154
430.00 109,220.00 t1Id
220.00 9,%00.00

2310.00 10,150.00 t5%
250.00 11,250.00 t14%
10¢.00 13,500.00 +16%
200.00 9,000.00 -9t
260.00 11,700.00 +1081
250.00 11,250.00 1144
210.00 9,450.00 -51
215.00 9,625.00 ~2%
250.00 11,250.00 141
485.00 10,670.00

674.00 14,0828,00 +391
700.00 15,400.00 [XE 1]
400.00 8,800,00 -184
i00.00 6,600.00 =361
700.00 15,400.00 1441
£00.00 13,200.00 1240
£50.00 15,180.00 1421
78¢.00 11,160.00 1611
830.00 18,260.00 o t700%



PROJ . HOu IR
TRACS J1i11

8-2( 91)*
ni

ITEN
HUMBER

UHIT OF
HEASURE

4040163 TOM

TOTAL BID NAHK

WD O wd 0N LN e bk B

ROUTE FULS

ITEH DESCRIPTION

ART20HA DEPARTHMENT OF TRAHSPORTATIOHN
COHTRACTS AND SPECIFICATIOHS SENVICES
AdndnAbdbraadpddtdandn
* TABDULATION OF BIDS *
thARAAAGERdANNARARARAR S

L ] [}

HMILEPOST fi4l COUNTY Fi

HBLOTTER HATERTAL

DEPARTHENT ESTIHATE

CORH COHSTRUCTIOH CO

JHWI COHTRACTIHCG CO

THE ASHTOH CO FHC

FHF COHSTRUCTION

SUNDT CORP.

THE TAHHER COMPAHIES

STAKER PAVING & COHSTRUCTIOH
JAHES L FAHN COHTRAC

JAHES HMHILTORH

CONTRACT HO, 1

PRICE

PAGE

89104

EXTEHDED AHOUHT

COHPARED TO

DEPARTHENT ESTIHATE

3,100.00
2,480.00
1,240.00

620.00
1,240.00

620.00
2,480.00
1,860.00
3,220.00
2,480.00

4060026 TOH

TOTAL BID RAHK

- N R A

4060028 TON
TOTAL BID RAHK

(V=2 - - T T )

HINERAL ADHIXTURE (FOR 3/4" HIX)

DEPARTHENT ESTIHATE

CORN COHSTRUCTIOH CO

JH] COHTRACTINCG CO

THE ASHTOH CO INC

FUP COHSTRUCTION

SUHDT CORP,

THE TAHHER COMUANIES

STMKER PAVIHG & COHSTRUCTION
JAHES L FAHN COHTRAC

JAHES HAHILTON

MINEHAL ADMIXTURE {FOR RECYCLED ASPHALTIC COHCRETE)

DETARTHENT ESTIHATE

cony COHNSTRUCTION CO

JHW] COHTRACTING CO

TIE ASHTOR CO IHC

FHF CONSTRUCT1OR

SUNDT CORP,

TILE TAHHER COHPAHIES

STAKEN PAVIRG & COHSTRUCTION
JAHES L FANH COHTRAC

JAMES HAMILTON

68,020.00
§8,020.00
£88,020.00
88,020,00
88,020.00
80,020.00
88,020,00
88,020.00
89,020.,00
868,020.00

32,940.00
32,940.00
32,940.00
32,%40.00
32,940.00
32,%40.00
32,540.00
32,940.00
32,940.00
32,9406.00

R R 5‘ ﬁ



b L2

ARTIOHA DEPANTHENT OF TRANSPOITATION PAGE 9
COHTHACTS AHD SPECIFICATIONS SERVICES
AomemaddddiAdadddinaae
& TADULATION OF BIDS *
'3 RREERER RS REN RN N}
PROJ . HOI IH B-2{ %1)* * . COHTRACT HO, B9104
TRACS 1 til (0 4 ROUTE 111} HILEPOST §Fi COUHTY 11
ITEH UHIT OF COMPARED TO
HUHBER MEASURE ITEM DESCRIPTION QUANTITY UHIT PRICE EXTEHUED AMOUNT DEPARTHENT ESTIHATE
4060053 TOY ASPUALTIC COMCRETE (HODIFIED) (ASPIIALT RUDBER)
TOTAL BID RANK DEPARTHENT ESTIHATE 3160 27.00 9,720.00
1 CORN CONSTRUCTION CO 45.00 16,200.00 t67%
2 JH] CONTRACTING CO . 25.00 9,000.00 -1
k] THE ASHTOH CO INC 25.00 9,000.00 -
1 FHP COMSTRUCT IO 23.00 8,200.00 -15%
5 SUNDT CORP. 35.00 12,960.00 +33%
6 THE TAHMER COMPANIES 310.00 10,800.00 iy
7 STAKER PAVING £ COHSTRUCTICH 50.00 18,000.00 +854%
] JMHES L FPAHH CONTRAC 20.00 7,200.00 -26%
9 JAMES HAHILTON 47.00 16,920.00 +741
4070001 TON ASPUALTIC COHCRETE FRICTION COURSE
TOTAL BID RANK DEPARTHENT ESTIMATE 5,994 15.00 89,910.00
1 CORN CONSTRUCTION CO 16 .00 95,904.00 t14
1 JIWJ CONTHACTING CO "14.00 81,916.00 -
k] THE ASHTOH CO INHC 19.00 113,686.00 +274
L} FNF CONSTRUCTIOH 13.00 17.922.00 -13%
5 SUNDT CORP. 18.00 107,892.00 +201
[ THE TANMNER COMPANIES 20.00 119,680.00 +313%
7 STAKER PAVING & CONSTRUCTIOH 17.00 101,898,00 +113%
8 JAHES L FPAHH CONTRAC 15.00 49,910,00 104
9 JMHES HAHEILTON 21.00 161,81310.00 +30%
4080001 TON RECYCLED ASPUALTIC CONCRETE
TOTAL HID RAMK DEPARTHENT ESTIHATE 35,637 10.00 356,370.400
1 CORN COHSTRAUCTION CO 11.00 392,007.00 +1 0%
JIW3 CONTRACTING CO 11.00 3192,007.00 +104
k] THE ASHTONH CO THC 12.00 427,.644.00 +20%
] FNF CONSTHUCTION 11.00 392,007.00 t10v
5 SUNDT CORP. 11.00 392,007.00 10V
6 TItE TAHNHER COHPAHIES 12.00 427,644.00 +204%
7 STAKER PAVING & CONSTRUCTIOH 10.50 314,168,550 +51
8 JAMES 1L FANH COHTRAC 10.00 356,370.00 100
9 JAMES HAMILTONM 16.50 5688,010.50 +651



ARTZONA DEPAATHENT OF TRAHSPORTATIOHN
COHTRACTS AHD SPECIFICATIONS SERVICES
sandaddRARARRARNANEANR

* TABULATION OF BIDS *

AnamadadadndAbadarnbas

PACE 10

COMPARED TO

PIROJ . HOa IR 8-2( S )* . . CONTAACT HO.: 89104
TAACS 0100 11 NOUTE 1Kl HILEPOST 111 COUNTY 1}
1TEM UNIT OF
HUMBER HEASURE ITEM DESCRIPTION QUANTITY UHIT PRICE EXTEHDED AMOUHT DE
4160002 TOMW ASPUALTIC COHCHETE (3/4" MIX) (END PRODUCT)
TOTAL BID RAUK DEPARTHENT ESTIHATE 52,414 12.00 628,%68.00
1 CORMN COHSTRUCTIOHN CO 11,135 $9¢,898.90
2 J¥] CONTRACTING CO 11.70 613,243.600
k] THE ASITON CO INC 12.00 6208,968.00
4 FHF COUSTAUCTICH 11.50 §02,761.00
S SUNMDT CORP. 11.00 576,554.00
[ TIE TANHER COMPAMIES 11.00 576,554.00
1 STAKEN PAVIHNG ¢ COHSTNUCTION 10.25 537,243.50
] JAHES L FARH COHTRAC 10.50 £50,347.00
9 JAHES HAMILTOH 14.30 749,520,120
4010002 CU.YD. STRUCTUNAL CONCRETR (CLASS §) (F'C = 3,000)
TOTAL DPID RAHK DEPARTHEHT ESTIHATE 163 300.00 48,900.00
1 CORN COHSTRUCTICH CO 2710.00 44,010.00
2 JHJ COHTRACTIHNG CO 250.00 40,750.00
] THE ASHTON CQ INC 300.00 49,900.00
4 FHF COUSTRUCTION 150.00 §7,050.00
5 SUNDT CORP. joo. 0o 46,900.00
6 THE TAHHER COHPANIES 300,00 48,900.08
7 STAKER PAVING & COHSTRUCTIOH 3490.00 55,420.00
[} JAHES L FAHN COHTRAC 390.00 §3,570.00
9 JAHES HAMILTOHN 370.00 60,310.00
£040001 LB, STRUCTUYRAL STEEL
TOTAL BID RANK DEPANTHEHT ESTIHATE 2,520 1.00 2,520.00
1 CORN COHSTRUCTION CO 2.00 5,040.00
2 JHI CONTRACTING CO 2.00 5,040.00
k] THE ASHTON CO IHC .00 5,040.00
4 FHF CONSTRUCT ION 2.50 6,300.00
5 SUNDT CORP, 3.00 7,5%60.00
1 THE TAHHNER COMPANIES 2.00 5,040.00
7 STAKER PAVING & CONSTRUCTIOH 1.70 4,284.00
] JAHES 1. FAHH COHTIAC 5.00 12,600.00
9 JAHES MAMILTON 3.00 7,.560.00

PARTHENT ESTIHATE



PROJ . HO

crACE ninit e d

a-2( 91)* R
ROUTE #1800  WILEPOST p{J  COUNTY HI
ITEH DESCRIPTION QUANTITY

€0500012

b §050101

7010001

IR

unlT OF
HEASURE

LB.

TOTAL BID RAHK

EACH

TOTAL BID RAHK

L. BUH

TOTAL BID HAHKK

hyr

ARIZOLA DEVARTHENT OF TRAHNSPORTAT ION
CONTRACTO AHD gPECIPICATIONS SERVICES
lll’il!lllll.‘llllllll
« TABULATION OF BIOS °*
lllll.llllillllillllll

L]

REINFOHCING STEEL

DEPARTHENT ESTIHATE 25,156
CORN CONSTRUCTIOH co

JW] CONTRACTING CO

TIE ASHTOH CO IHC

FHP CONSTRUCTION

SUHDT CORP.

THE TAKNNER COMPANIES

STAKER PAVIHG & CONSTRUCTIONH
JAMES L FANN CONTRAC

JAHES HAHILTOH

(Y- TR R

PLACE DOWELS

DEPARTHENT ESTIMATE 1,932
CORN CONSTRUCTION CO

JW] CONTRACTING CO

THE ASITON CO INHC

FNF CONSTRUCTION

SUNDT CORP,

THE TAHHER COHPAHIES

STAKER PAVING & CONSTRUCTI10OH
JAMES L FANN CONTARAC

JAHES HAMILTON

O D U

AHD PROTECTIOQH OF TRAFFIC
DEPARTHENT EST IHATE 1
CORN CONSTRUCT1OM CO

JW] CORTRACTING CO

THE ASHTOH CO THC

FNP CGHSTRUCTION

SUHDT CORP.

THE TANHER COMPARIES

STAKER PAVING & CONSTRUCTION
JAMES [ FANN CONTRAC

JAHES HAKILTONW

HMAINTENAHCE

W A e w R

PAGE il

COHTHACT HO.) 89104

uniT PRICE EXTEMDED AHOUNT
.50 12,5718.00
.55 13,835.80
.40 10,062.40
.45 11,320.20
.50 12,578.00
.50 12,5708.00
.60 15,0913.60
.50 12,570.00
.50 12,5708.00
.85 13,835,680
14.00 27,049.00
11.00 21,252.00
5.00 9,660.00
§.00 11,592.00
10.00 19,320.00
9.00 17,398.00
10.00 19,320.00
10.00 19,320.00
12.00 23,184.00
11.00 2),252.00
212,0006.00 212,000.00
212,000.00 212,000.00
212,000.00 212,000.00
212,000.00 212,000.00
212,000.00 212,000,00
212,000.00 212,000.00
212,000.00 212,000.00
212,000,00 212,000.00
212,000.00 212,000.00
212,000.00 212,000.00

COHPALED TO
DEPAITHENT ESTIHATE



AR1ZOHA DEPARTHENT OF TRAMISPONTATION PAGE 12
CONTRACTS AHD SPECIFICATIONS SEAVICES
AaasbARdbARBARRARRARAR

+ TADULATION OF BIDS .

Illlllllllﬁllllillll..

FROJD . HO1 1R B-2( 91 . v CONTRACT HO.1 89104
TAACS JHIEE B} ROUTE 1011} HILEPOST 111 county M
ITEM UHIT OF COHPARED TO
HUHBEH HEASURE ITEH DBESCRIPTION QUANTLTY UN1T PRICE EXTEHDED AHOUNT DEPARTHENT ESTIMATE
7010006 L.SUH FURN1SH AND 1NSTALL TEMPORARY THAFFIC CONTNOL DEVICES
TOTAL BID WANK DEPARTHENT ESTIHATE 1 16,000.00 18,000.00
1 CORH CONSTNUCT IO co . 30,000.00 30,000.00 +67%
2 JWJ CONTRACTING CO 25,000.00 15,000.00 +39%
k| THE ASHTOR CO IHC ' . 10,000.00 10,000.00 ~44
4 FHF COMSTRUCTIOH 35,000.00 35,000.00 +940
5 SUNDT CORP. . po,000.00 g0,000.00 +144
6 THE TANHER COHPANIEZ 15,000.00 35,000.00 194%
? STAKER PAVING & COHSTRUCTI1OH 100,000.00 100,000.00 +45610
] JAMES L FANN COHTRAC 42,000.00 42,000.00 +133%
9 JAHES HAMILTOM 15%.000.00 75,000,00 +I17N
3010010 L.FT. TEHPOMANRY COUCRETE BARNTER (HEW IHSTALLATION}
TOTAL B1D WAHK DEPARTHENT ESTIMATE 6,600 13.00 85,800.00
1 cony CONSTRUCTIOH CO 6.00 39,600.00 -541
2 143 CORTRACTING CO 5.00 33,000.00 .=62%
3 THE ASITON CO INC 6.00 39,600.00 -54
4 FNF COHNSTRUCTION 6.00 39,600.00 -54%
5 SUHDT CONP. 6.00 39,600.00 -54%
& THE TAHNER COMPANIES 5.00 331,000.00 -62%
? STAKER PAVIHG & CONSTRUCTION 7.275 51,150.00 ' - 400
] JAHMES L EFARNN COHTRAC g.00 59,400.00 -31%
9 JAMES NAHILTON 8.50 56,100.00 =351
7040003 L.FT. PAVEKENT HANKING (WIITE HOT SENAYED THERHOPLASTIC)(0.0SO')
TOTAL BID RANK DEPARTHENT ESTIMATE 102,000 .20 21,400.00 .
1 CORH COHSTRUCT1ON cO .16 17,120.00 -20%
JWJ COHTRACTING co .16 17,120.00 =-20%
TIIE ASUTOH CO Iic N 16,050.00 -25%

3

] FHUF COHNSTHUCTI1OM .18 19,260.00 ~-104

5 SUHDT CORP. 12 19,190.00 -15%

6 THE TAHHER COHPAHIES .20 21,400.00 +0%

7 STAKER PAVING & COWSTRUCTIOH .20 21,400.00 101

8 JAHES L FAHN COHTRAC .19 20,310.00 ~5% )
b JAHMES JMAHILTON .20 21,400,00 0y



a
1

Alt120HA DEPARTHEHT OP THAHSPOHTBTIO“ PALE il
CONTRACTS AND SPECIFICATIONS HENVICES
At a b aNdREANRADIRANEED

* TABULATION OF BIDS *

AAGROAAGASARAARENNAR RS

PROJ.HO TH B-2( 91}* . . CONTIRACT HO.1 BI04
TRACS JIi8d 10 ¢ ROUTE 1411 HILE®OST #I# county il
ITEH uUHIT OF COMIPARED TO
HUHBER HEASURE ITEM DESCRIVTION QUANTITY UNIT PRICE EXTEMDED AMOUNT DECARTHENT ESTIMATE
7040004 L.¥T. PAVEMENT HARKING (YELLOW NOT SPRAYED THERMOPLASTIC)(0.060%)
TOTAL BID HANK DEPARTHENT ESTIMATE 04,000 .20 16,800.00 .
1 CORH COHSTRAUCTION €O 6 13,440.00 -20%
2 Jw) COHTRAACTING CO 16 13,440.00 -20%
k] TIIE ASHNTOHN CO ITNC .45 12,600.00 -25%
[} FHP COHSTRUCTION e 15,120.00 -10%
5 SUHUT CORP. 17 14,280.00 -15%
[ THE TAHHER COMPAMIES .20 16,800.00 [Jia}
7 STAKER PAVING € COUSTRUCT IOH .20 16,800.00 104
] JAHMES L FAHH CONTRAC .19 15,960.00 -5%
9 JAMES HAHILTOH 0 16,600.00 0%
' 7050022 L.FT. PAVEMENT HARKING, PREFORHED, TYPE I, WIITE STRIPE
TOTAL BID HAHK DEPARTHEHT ESTIMATE 800 1.50 1,200.00
] CORN CONSTRUCTION CO 1.50 1,200.00 +0%
2 JW] CONTRACTING CO 1.25 1,000,00 -7
] THE ASHTOM CO INC 1.00 8oD. 00 -31%
4 FHF CONSTRUCT!OHN 1.50 1,200.00 +0%
5 SUlDT CORP. 1.50 1,200.00 101
[ THE TAHHER COHMPANIES 2.00 1,600,00 +33%
1 STAKER PAVING & COHSTRUCTIOM .30 1,040.00 ~13
] JAHES L PANH CONTRAC 1.50 1,200.00 104
9 JAMES MAMILTON 1.60 . 1,280.00 tTi
7050023 EACH PAVEHENT MARKING, PREFORMED, TYPE I, SINGLE ARROW
TOTAL BID HAHK DEPARTHENT ESTIMATE [} ‘125.00 500.00
1 CORY COMSTRUCTION CO 100.00 . 400.00 ~20%
2 JWI COMTRACTING CO 100,00 400.00 -201
k| THE ASUTON CO 1NC 15.00 3006.00 ~ 40y
1 FUF CONSTRUCTIOH 100.00 400.00 ~201%
5 SUHDT CORP. 1¢60.00 100. 00 -0
b THE TAUHER COMPAHIES 150.00 600.00 +204
7 STAKER PAVIHG § COHSTHUCTIOH 100.00 400.00 -20%
8 JAHMES I. FANH CONTRAC 120.00 480,00 -41
9 JAHES HAMILTON 100.00 400.00 -20%



PAOJ . B0
TAACS FILLD B}

1TEH

NUKBER HEASURE

9050001

90500131

90500136

i

UNIT

L.FT.

EMCH

EACH

R 8-2( 9Lt

OF

GUARD RALL,
TOTAL BID RAHK

W O LN e R

GUARD RAIL,
TOTAL B1D HAHK

V- R NN S N

GUARD RATL,
TOTAL DID RANK

DD o OV LA A b

et

ARIZONA DEPARTHENT OP THAHNSPOWTATION

CONTRACTS AHU SPECIPICATIONS

SEHVICES

naashasdbakbanidanhind
s TADULATION OF BIBS *

.-nulni-a-nlnnlahlln-l

ROUTE {04 HILEFOST #1} COUNTY 11

W-BEAK, SINGLE EACE
DEPAHTHENT ESTIHATE
COGHN CONSTRUCTIOH CO
JW3 CONTRACTING CO
THE ASHITON CO INHC
FHF COHSTRUCTION
SUHDT CORP,

THE TAHHER COMPAHIES
STAKER PAVING ¢ COHSTRUCTION
JAHES L FAHH CONTRAC
JAMES HAMILTOH

BREAKAWAY CABLE TERMIHAL
DEPARTHENT ESTTHATE
CORN COHSTRUCTION CO

JWJ] CONTRACTING CO

THE ASUTOM CO IHC

FHP COHSTRUCTIOH

SUHDT CORP.

THE TAHHER COMPAHIES
STAKER PAVING ¢ CONSTRUCTION
JAHES [ FANH CONTRAC
JAHMES HAHILTOH

AHCIIOR ASSEMBLY
DEPARTHENT ESTIHATE
CORN COHSTRUCTION CO
JW] CONTRACTIHG CO
THE ASHTON CO IHC
FHP COHSTRUCTIOH
SUNDT CORE.

THE TANHER COKPARIES
STAKER PAVING & COHSTRUCTION
JAMES L FAHH COHTRAC
JAMES WAHILTON

PAGE 15

CONTRACT HO.: 89104

COMPARED TO

10.50 18%,598.00

.75 154,665.00
8.10 143,175.60
10.00 176,760.00

8.50 150,246.00

11,00 194,4136.00
9.00 159,084.00
8.20 143,943.20
10.50 105,5908.00

10,20 180,295.20

850.00 47,600.00
£85.00 10,360.00
£50.00 36,400.00
700.00 39,2006.00
650.00 36,400.00
150.00 42,000.00
800.00 44,800.00
§50.00 16,400.00
$20.00 51,520.00
7110.00 43,120.00
§00.00 27,000.00
450.00 20,250.00
450.00 20,250.00
600.00 271,000.00
425.00 19,125.00
600.00 21,000.00
s00.00 22,500.00
§30.00 19,350.00
580.00 26,100.00
550.00 %4,750.00

DEVARTHENT ESTI MATE



PROJ 1Dy m B-2{ 91)*
TRACS Hirne 1k 4
ITEM  UHIT OF
HUHBER HEASUNE
5050106 EACH RECONSTRLUCT
TOTAL BIU NAHK
1
2
]
1
5
6
7
8
9
9050110  L.¥T, HECOHSTRULT
TOTAL BID RAHK
!
2
3
]
5
&
?
8
9
050201  L.¥FT. GUARD DALL

TOTAL BID NANK

-3 - B R - W R

ROUTE i

1ITEM DESCARAIPTIOH

AHCIONAGE,

ARI1ZOHA DEPARTMEHT OF TRAHSPORTATION
CONTRACTS AHID SPECIFICATIONS SERVICES
WALasMdbAARbRRasRRAERS
* TABULATION OF BJIDS *

AAL S AR AR AREARAIARNRRA
N *

HILEPOST 111 county )

GUARD RAIL BREAKAWAY CABLE TERMINAL
DEPARTHENT ESTIHATE 2
CORN COUSTHUCTIOH CO

JW3 CONTRACTING CO

THE ASHTOH CO THC

FUF CONSTRUCTIOH

SUHLT CORP.

THE TAMNNER COHPANIES

STAXEH PAVING & COHSTAUCTION

JAHES . FAHH COHTRAC

JAHES ILAMILTON

GUARD NAIL
DEPARTHENT ESTIMATE
CORN COHSTRUCTION CO
Jw) CONTRACTING CO
THE ASHTOH CO INC
FHF COHSTRUCTION
SUNDT COAP.

THE TAHHER COMKPAHIES
STAKER PAVING ¢ COHSTRUCTION
JAHES 1, FANH COHTRAC
JAHES MAHILTON

14,113

BURIED

DEPANTHENT ESTIHATE © 50
CONH COHSTRUCTION CO

JW) COHTRACTING CO

TIE ASHTONM CO IHC

FHF COMSTRUCT IOH

SuUHLT CORP,

THE TAMHER COHPANIES

STAKER PAVING ¢ CONHSTRAUCTION
JAHES L FANN COHNTRAC

JAHES HAMILTOH

COHTRACT HO .

PAGE 16

89104

1,000.00
900.00 -10%
800.00 ~-20%
700.00 =104
800.00 -20%
700.00 -30%
1,000.00 +Dy
800.00 -20%
100.00 -30%
§60.00 -348

56,452.00
42,1339.00 -25%
42,139.00 -25%
15,2082.54 =in
42,119.00 ~25%
56,452.00 ot
49,1295.50 -12%
40,921.70 =17
56,452.00 +0v
56,452.00 101

1,750.00
2,500.00 4
2,500.00 HHn
2,000.00 t14a
2,256.00 *29%
1,100.00 ~37N
2,500.00 +43y
2,500.00 +43%
1,250.00 -294
1,100.00 ERA



PROJ  HO

TRACS tIant a1

1TEM
HUMBER

9050206

L

9050301

9050310

ulT

HEASUHE

EACIL

EACH

EACH

IR B-2( 91)*

OF

e

ARTZONA DEPARTHENT OF THANSPORTATION
CONTRACTS AHD SPECIPICATIONSG SENVICES
il.nulllnlllllnlllllll
« TABULATION OF BID3 ¢
nadshdanddsndbdantinng

woute il HILEPOST 111 county 1

CUARD RAIL ANCHORAGE, BOLTED

TOTAL BID RAHK

O WA e b B

DEPAHTHENT ESTIMATE 166
CORH COHSTRUCTIOH CO

JwWJ} COHTAACTING CO

THE ASHTOH CO IHC

FHF COHSTRUCTION

SUKDT CORP.

THE TAHHER COMPANMIES

STAKER PAVIHG & CONSTRUCT1IONR
JAMES L FAHN COHTAAC

JAHES HAHILTON

GUARD RAIL RUB RAIL

TOTAL BID HANK

O D =) OV A e B

RECOHSTRUCT
TOTAL B1D RAHK

[

DEPARTHEHT ESTIMATE 13
CORM COHSTRUCTIOR CO

JWJ CONTRACTING CO

TUE ASHTON CO IHC

FHF COMSTRUCT JOH

ST CORP.

THE TANNER COHPANIES

STAKER PAVING & CONSTRUCT 10N

JIAMES L FANN CONTRAC

JAHES NAHILTOH

RUB RAMIL

DEPARTHMENT ESTIMATE 2
CORH CONSTAUCTIOH CO

JWJ] CONTRACTING CO

THE ASHTOH CO 1NHC

FHY COHSTRUCTION

SUHDT CORFP.

THE TAHNER COMPANIES

STAKER PAVIHG L COWSTRUCTIOH
JAHES L FANN COMTRAC

JAMES HAMILTOMN

PAGH (.

COHTRACT NOQ.3 09104

4,550.00
4,355.00
4,550.00
4,075.00
4.160.00
5,850,00
4,550.00
4,095.00
5,980.00

COMPARED TO
DEVARTMENT ESTIHMATE



E:".'i.; w
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PROJ . NO1 n a-2( %1)°

TRACS didbt 1L 4

UNIT OF
HEASUNE

ITEN
HUMBER

ROUTE 1111

AVIZOUA DEPARTHENT OF TRAHSPONTATION

CONTRACTS AHD SPECTFICATIOHNA GEAVICES

YRR NN NN}

* TABULATION OF BIDS *
sadansbodeabnidneaniad

[
HILEPOST #1113

ITEH DESCRAIPTION

COUNTY 11

9100001 EACH

TOTAL BID RANK

WD D wd BN LA B R

CONCHETE HALP BARRIER TRAMSITION {20-FT)

DEPARTHENT ESTIHATE

CORH CONSTRUCTION CO

JWJI COHTRACTING (O

THE ASIITON CO THC

FHF CONSTRUCTION

SuUnDT CORP.

THE TAHNER COKPANIES

STAXKER PAVING § CONSTRUCTIOH
JAMES L FAHNN CONTRAC

JAHES HAHILTON

CONTHACT HO.1

1,100.00
1,500.00

250.00
1,500.00
3,300.00
4,000.00
2,500.00
3,000.00
3,500.00
3,1300.00

$100008
TOTAL BID RANK

D D BN LT e b B e

9160001 L.FT.

TOTAL BID RANK

O D BN e L B

CONCRETE BARRIER {

)
DEPARTHENT ESTIMATE
COHN COMSTRUCTIOH CO
Jw] COHTRACTING CO
THE ASNTON CO INC
FNF COHSTRUCTION
SUHDT CORP,
THE TAHHER COHPANIES
STAKER DPAVIHG & COHSTRUCTIOH
JAMES . FARN CONTRAC
JAMES IIAMILTOH

EMBANKHENT CURB

DEPARTHENT ESTIHATE

CORH CONSTRUCTIOH CO

JW] CONTRACTING CO

TIIE ASHTOH CO 1HC

FHP COMSTRUCTION

SUNDT CORP,

THE TANMER COMPAHIES

STAKER PAVING & COUSTRUCTIOH
JAMES L FANH CONTRAC

JMHES HAHILTOH

PAGE

89104

1,300.00
1,500.00

250.00
1,500.00
3,3060,00
4,000,00
2,500.00
3,000.00
3,500.00
3,300.00

17

COMEARED TO
DEPARTHENT ESTIHATE

91,000.00
58,500.00
39,000.00
§1,600.00
9),000.00
£7,600.00
12,800,00
85,000.00
98,000.00
53,600.00

15,600.00
15,600.00
12,480.00
14,040.00
15,600.00
12,400.00
12,460.00
14,352.00
18,720.00
15,600.00



I'ROJ . HOW n 8-2( 913+
TRACS pRadt Mt}

ITEM
HUHBER

UNIT OF
HEASURE

NOUTE Mt}

ITEH DESCRIPTIOH

ARTZOHA DEPARTHENT OF TRAHSPORTATION
COHTRACTS AND SPECIFICATIOHS SERVICES
AR ASARL AN AR ARARAARY
* TARULATION OF BIDS *

AN ARAMARAAREARAANANR N

. [

HILEPOST 111 CounTY 1§

CONTRACT HQ.a

PACE

49104

20

9170023 EACH

TOTAL BID RANK

WD s TN LA el )

91100313 EACH

TOTAL BID RANK

OO e DU e )

INLET {C-4.10)

(SINGLE)} { ]

DEPARTHENT ESTIMATE 12
CORH COHSTRUCTION CO

JHJ CONTRACTING CO

- THE ASHTOH CO IHC

FHF CONSTAUCTION

SUNDT CORP.

THR TAHHER COMPAHIES

STAKER PAVING & COMNSTRUCTION
JMHES L FAHH COHTRAC

JAHES HAHMILTON

INLET {C-1.20)} {SINGLE) {( )

DEPARTHENT ESTIHATE 12
CORH COHSTRUCTION CO

JWJ COHTRACTING CO

THE ASITOH CO INC

FNF COHSTRUCTIOR

SUNDT CORP,

TIHE TAMHER COMPANIES

STAKER PAVING & COHSTAUCTIOH

JAMES . FANN CONTRAC

JAMES JIAMILTOH

600.00
1,200.00
750.00
400.00
1,050,00
500,00
600.00
870.00
1,000.00
1,000.00

§00.00
1,500.00
750.00
400.00
1,500.00
600.00
800.00
1,200.00
1,350.00
1,400.00

7,200.00
14,400.00
9,000.00
4,800.00
12,600.00
6§,000.00
1.200.00
10, 440,00
12,000.00
12,000.00

7.200.00
16,000.00
9,000,00
4,800.00
16,000.00
1,200.00
9,600.00
14,400.00
16,200.00
16,0800.00

COMPARED TO
DEPARTHENT BITIMATE

9230001 IOUR

TOTAL BID RANK

WD wd O LR e b B e

PROVIDE TRAIHEES W1TH ON-THE-JOB TRAIHNING

DEPARTHENT ESTIMATE 1,100
CORH COUNSTRUCTION CO

JHJ] CONTRACTIHG CO

THE ASNTOM CO INC

FUF COHSTRUCTION

SUHUT CORP,

THE TAHHER COHIAMIES

STAKER FAVING & COHSTRUCTIONM

JAMES 1. FAHH CONTRAC

JAMES MAMILTOH

+0%
+01
. 10V
+01%
+0\
104
10
+08

+0y




PROJ.HO:
TRACS g1auy 11 |

9250001

' 9250102

IR 6-2( 91}*

b 2

AR1ZOHA DEPARTHENT OF TRANSPONTATION
CONTRALUTS AHD SPECIFICATIONS SEHVICES
Nadsthdoh kb Ainbbatdnd
*+ TABULATIOH OF BIDS *
aadaABARARPAMRAMRARS NS

» "

NOUTE 1311 HILEPOST [k} coulry 11J

L.SUH CONSTRUCT (Ot SURVEYING AND LAYOUT

TOTAL BID RAHK

L= - IR T PO N

DEPARTHENT ESTIHATE 1
CORN COHSTRUCTION CO

JWl COMTRACTING CO

TIE ASITOH CO IMC

FNP CONSTHRUCTION

SURDT CORP.

THE TAHNERN COHMPANIES

STAKER PAVING & CONSTRUCTIOHN

JAMES L FAHN CONTRAC

JAKES HAHILTOH

HOUH TWO-PERSOR SUNVEY PARTY

TOTAL BID RANK

MY D w) O LA g B e

DEPARTHENT ESTIMATE 24
COAN COMSTRUCTION CO

JWJ CONTRACTING CO

THE ASHTOH CO THC

PHF COMSTRUCTI1ON

SUHDT CORP,

THE TAHHER COMPAHIES

STAKER PAVING & CONSTRUCTION

JAHES L FANH CONTRAC

JAMES HAMILTON

PALE

COMNTIACT HO.s 89104

40,000.00
15,000.00
25,000.00
15,000.00
20,000,00
15,000.00
25,000.00
16,000.00
15,000.00

40,000.00
15,000.00
25,000,00
15,000.00
20,000.00
35,000.00
25,000.00
16,000.00
15,000.00

21

1,560.00
1,560.00
1,560.00
1,560.00
1,560.00
1,560.00
1,560.00
1,560.00
1,560.00
1,560.00

9250103

HOUR THREE-PERSOH SURVEY PARTY

TOTAL BID HANK

WMl O LA el R

DEPARTHENT ESTIHATE 24
CORH CONSTRUCTION CO

JW) CONTRACTING CO

THE ASHTON CO INC

FHE CONSTRUCTIOH

SUKDT CORP.

THE TAHHER COMPANIES

STAKER PAVING ¢ COHSTRUCTIOH

JAHES L FAHH COHTRAC

JAHES HAMILTOH

1,000.00
1,800.00
1,800.00
1,800.00
1,800.00
1,800.00
1,800.00
1,800.00
1,800.00
1,000.00



PROJ ., N0 In 8-
TAACS gapdL 41}

2{ 9134

ARIZONA DEPANTHEUT OF TRAUSPORTATION
COHTAACTH AND SPECIFICATIOHS SERVICES
AANARGAS S ARANEARNRENRS
* TADULATION OF DID3 *
ARAAANSAARARARANRARARD

" C o

ROUTE 111 HILEPOST {11} counrTy i

PAGE

COHTAACT HG.2 89104

22

ITEH UNIT OF
HUNMBER HEASURE

9250104 nOUN
TOTAL

9280001 L.FT.
TOTAL

ITEH DESCRIPTION QUAHTITY

BID RAHK

D e O LA i e b e

BID RANK

- R N W R R g

FOUR-PERSON SIAVEY PANTY

DEPARNTHENT ESTIMATE 24
CORN CONSTAUCTIOH CO

JW1 CONTRACTING €O

TIIE ASITOH CO INC

FUF CONSTRUCTION

SUNDT CORP,

TIIE TAHRHER COMPAHIES

STAKER PAVING & COMSTRUCTIOH

JAMHES L FAHH CONTRAC

JAMES HAHILTOH

FONHED MUHDLE STRIP

DEPARTHENT ESTIMATE 139,200
CONH CONSTRUCTION CO

JHI COHTRACTING CO

TIHE ASHITON CO INC

FHF CONSTRUCTION

SUHDT CORP.

TIE TAHHER COHPANIES

STAKER PAVING & CORNSTRUCTION

JAHES L FAHH COUTRAC

JAHES ILAHILTOH

1,010.00
1.040,.00
2,040.00
1,040.00
1,040.00
2,040.00
2,040.00
2,040.00
2,040.00
1,040.00

13,920.00
11,136.00
20,0890.00
13,920.00
13,920.00
. 13,%20.00
- 20,660.00
13,920.00
13,9120.00
11,920.00

COMPARED TO

DEPARTMENT ESTIHATE

+0%
101
10
1oy

oL -

10%
+0%
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PRELIMINARY CONSTRUCTION GUIDELINES FOR EXPERIMENT S5PS-5
PERABILITATION OF ASPHALT CONCRETE PAVEMENTS

INTRODUCTION °

The SHRP Specific Pavement Studies experiment 5, Rehabilitation of
Asphaltic Concrete Pavements, is designed as a coordinated national experiment.
In contrast to the General Pavement Studies which are composed of exiscting
pavemencs, the SPS studies start from comstruction of multiple test secTions on
each project., This cffers the opportunity to document the cozplete performance
history of the overlay starting from construction. Centrol of the uniformity of
construction practices across projects is of prime importance in the 5PS studies.
Significant construction variations can severely limit the value cffered by a

national study of this type in dectermining effects such as climare.

Tne preliminary guidelines in this document are intended to serve as a
starting point, or strawman, for discussions with parcicipating agencies on
development of the final construction guldelines for SPS-5. It is SHRP's intent
to include the input of participating agencies. Successful implementation of this
experizent 1s directly dependent upon participating agencies. In the process of
arriving at a comsensus on a nationwide scope, cocpromises must be made. This

experiment will require construction of test sections with some attributes which

-

o

iffer from local practice or applied in non-typical situations. These ale &GTONE

fyt a4

the challenges inmherentc in the partlcipatory periormance research of the SHR?

Tne dectails o

(o))

the experiment design and general constructioen
considerations are contained in the document, "Specific Pavement Studies,
Ixperimental Design and Research Plan for Experiment 5P5-5, Rehabilitation of
asphalt Concrece ®favements," Strategic Highway Research Program, april, 1989.
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Preliminary SPS 5 Construction Guidelines, March 1290

OBJECTIVE

The objective of this document is to provide guidelines for preparing and
constructing SPS5-5 test sections to maximize uniformity of these procedures

across all projects. More specifically, the objectives are:

* To review the major construction features of the SPS-5 experiment test
sections, '

* To describe the details -6f the two major experimental levels of
preparatien of the test sections prior to constructien.

* To provide specifications for material to be used (aggregates, asphalts)
and the mix design (virgin, recycled).

*+ To describe the construction operations (mix planc, hauling, placing,

compaction) and as-built requirements (surface roughness).

in addirion, special considerations related to friction courses, stripped
surfaces, geometric corrections and treacments not to be performed on the test

secrions are addressed in this document.

TYFICAL SZCTIONS

Tne combinations of ewperimental factors for the eight 5PS 5 test sections
are shown in ZTable 1. The control section, which does not receive an overlay,
is shown as section 1 in this table. The test section numbers shown in this tabdle

are used to reference the test sections in the remainder of this document.

The typlcal cross sections presented in this document were developed Ior
the hypothetical ekisting pavement structure shown in Figure 1. The depicted
pavement siructure is two lanes of a four lane divided highway stTucture «ith
a crowned cross section. The pavement structure consists of an untreated
aggregate base, ; plant mix bitumineus base, and a hot mixed asphaltic concrete
(FMAC) pavement with a 1.5" surface course. Since no rehabilitation treatments
will be applied to the control section at the start of the study, this figure

also represents the cross sec-ion of the control section ( section 1).

rJ
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Preliminary SPS 5 Construction Cuidelines, March 1590

P A T

Table 1. SPS-5 Test section numbering scheme,

SPs-5 OVERLAY
SECTION PREPARATION OVERLAY MATERIAL THICKNESS
NO, ' INCKES

1 Routine Maintenance: No Overlay

2 Minimum Recycled BMAC 2
3 Mininum Recycled BMAC 5
4 Hinimum Virgin EMAC 5
5 Minimum Virgin HMAC 2
& Intensive Virgin HMAC 2
7 Intensive Virgin HMAC 3
8 Intensive Recycled HMaC 5
9 . Intensive Recycled BMAC 2
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20. - 0.. 2‘1l - UIl

3.6 6] A0 12'- 0" 12 -0 10°- 0

LEGEND

@ 1 172" Mot Bituminous Pavement Surface Course

®

@ a4 Hot Bituminous Pavement Surface Binder Course (2 @2")

@ 4" Plunt Mix Bituminous Base
® ¢ Apprepate Base '
@ Pouble Bitununous Surlace Treatment

© Sclect viriable thickness granular fill

Figure I SPS-5 section 1, control section - routing maintenance

- no overlay.
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The typical sections for the test sections with minimal surface preparation
treatments, are shown in Figures 2-5. These are the sections which are no:
milled. The sPecific layer combinations and thicknesses shown in these figures
are ifllustrative of the expected test section cross sections, Agencies can alter
sowe of the cross section details, within the limits defined in this documert,

to meet local design and construction practice.

Section 2, shown in Figure 2, Eonsists of a 2" recycled HMAC overlay. Due
to the thickness of this layer, the overlay {s shown as composed entirely of a
surface course mixture. A recycled HMAC binder course mixture topped with a

surface treatment i{s shown for level up of the shoulders.

Figure 3 illustrates section 3, the 3" recycled HMAC overlay test section.
The AC pavement Structure consists of a 20 recycled AC surface course with two
14" zhick 1ifts of recycled AC binder course. Three Ix" 1ifts of recycled AC

binder course topped with a surface creacrmenc are shown for the shoulders,

The only differences between sections &4 and 5, shown in Figures & and 3,
and sections 3 and 2, respectively, is the use of ali "virgin" HMAC materials

in the overlay pavement stracture,
Details of the shoulder joint on sections 2-5 are shown in Figure 6.

Sections 6 through 9, shown in Tigures 7-10, are intensive surface
Preparation sections which include =illing, Milling of 2" ¢f the pavement suriace
1s shown for these sections. On this hypotherical bavement section, the existing
surfgce course and 1/2" of the binder course are removed. The milled area is
Teplaced with a 2° 1if¢ of either recycled oz virgin AC binder course material,
depending on the‘:es: section. The details of the overlay pavement struccure
placed on top of this 1ift are che same as those of :the corresponding :zesc

.

sections withour milling. Figure 11 presents the decails of the shoulder Jjoinzs

Fry

for these sections,

hat~ R
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ONrs Hot Recycled Bituminous Pavement Surface Course
@ 112" and variable deptli Hot Recycled Bituminous Pavement Binder Course
@ Single Bituminous Surface Trcatment

@ 112" and variable depth granular material

- — — — LExisling pavement structure

Figure 2. SI’S-5 scction 2, 2 inch recycled AC overlay, no milling,.
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Figure 3. SPS-5 seetion 3, 5 inch recycled AC overlay, no milling.
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LEGEND

ot Recycled Bituminous Pavement Surface Course

and variable depth Hot Recyceled Bituminous Pavement Binder

Course (2 @ 1 1/2")

@ 112" and variable depth Hot Recycled Bituminous Pavement Binder Course

® ¥

Hot:Recycled Bituminous Pavement Binder Course Q@1 2

® Single Dituntinous Surface Vreatment

@ 4 112" and variable depth granular inaterial

Existing puveient struc

lure
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LEGEND

2" Hot Bituminous Pavement Surface Course

3" and variable depth Iot Bituminous Pavement Binder
Cowrse (2 (@ | 1/2™)

3" Hot Bituminous Pavement Binder Course @1t 1/2

® 112" and variable depth Hot Bitwininous Pavement Binder Course
® Single Bituminous Surface Treatment

412" and variable depth granular material

— — — Lxisting pavement structure

Pigure 4. SPS-5 section 4, 5 inch AC overlay, no milling.
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“’_"—"—( O MILLING REQ0 )—————

LEGEND

Hot Bituminous Pavement Surface Course

(3 Single Bituminous Surface Treatment

@ 112" und variable depth granular material

— — — LExisting pavement siructure

Figure 5. SI°S-5

section 5, 2 inch AC overlay, no milling.




Shoulder Detail A-1 Shoulder Detail A-2
Non milled Sections, 5" overlay Non milled Sections, 2" overlay

LEGEND
@ 2" Hol Bituminous Pavement Surface Course
- @ 3" Hot Bituminous Pavement Binder Course (2 @ 1 172")
@ I 127 Hot Bituminous Pavement Binder Course |

@ Single Bituminous Surface Treatment

— — — LExisting pavement structure

Fieure 6 Tvnical shouliler ioint datail nam oo illacl comtiooae
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LEGEND

(® 2" ot Bituminous Pavement Surface Course

@ 2" und variable depth Hot Bituminous Pavement Binder Course
©) Singie Bituminous Surface Treatment
(D 2" and vaiiable depth granular material

— — ~— Existing pavement structure

Figure 7. SPS-5 scclion 6, 2 inch AC overlay with milling.
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@ 2" Hot Bituminous Pavement Suiface Course

@ 3" lot Bituminous Pavement Binder Course 2 @ 1 1/2")

® 2 and variable depth Hot Bituminous Pavement Binder Course
® Single Bituminous Surface Treatment

@ 5" and variable depth granular material

— — — Lxisling pavement structure

Figure 8. SPS-5 section 7, 5 inch AC overlay with milling,
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LEGEND !

@ 2" 1ot Recycled Bituminous Pavement Surface Course

@ 3" 1ot Recycled Bituminous Pavement Binder Course (2 @ 1 1/2")

@ 2% and vaiable depth Hot Recycled Bituminous Pavement Binder Course
@ Single Bituminous Surface Treatment

® 5" and variable depth granular material

— — — Lxisting pavement structure

Figure 9. SPS-5 section 8, 5 inch recycled AC overlay witl) milling.
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LEGEND
® 2" 1o Recycled Dituminous Pavement Surface Course
@ 2" and variable depth Hot Recycled Bituminous Pavement Binder Course
@ Single Bituminous Surface Treatment
- @ 2" and variuble depth granular material

— — — Lxisting pavement struclure

Figure 10, SPS-5 scction 9, 2 inch recycled AC overlay willi milling.



Shoulder Delail B-2

Shoulder Detail B-|
Milled Scetions, 5" overlay Milled Sections, 2" overlay

LEGEND
@ 2" Hot Bituminous Pavement Surface Course
@ 2" Hot ﬂiluminous Pavement Binder Course
@ 3" Hol Biuminous Pavement Binder Course (2 @ | 1/12")
@ Single Bituminous Surfuce Treatment
@ F72" Existing Bituminous Surface Course miiled
@ Top 172" of Existing Bituminous Binder Course milled

— — — Lxisting pavement structure

Figure 1. Typical shoulder joint detatl, for milled scctions.
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Preliminary S5PS 5 Construction Guidelines, March 1950

ACTIVITIES ON CONTROL SECTION

Repairs and other activities on the control test section should be limited
to only those main:enancefaééivities needed to keep the section in safe and
functional ordex. Although the project has fallen to a condition level requiring
:ehabiiiCation,_overlay and extensive repairs on the control section must be
avoided at the start of the study. The change in the conditien of the contral
section will be used as an indicator of the change that might be expected in the

other test sections if they had not been rehabilitated.

Agencies which routinely use seal coats in their maintenance activities

~are requested to delay the application of a seal coat on the contTol section

for a minigpum of one year from the start of the S$PS-5 study, as permitted by
existing conditions. This will allow time for two monitering measurements cf the

rate of change in the conditlon of the section.

~

Those maintenance activities performed on the control test section sheuld
be in accordance with the standard procedures of the agency. These procedures

may differ from procedures in this document for the overlay test sections.

In general, maintenance treatments on the SP5-5 conctrol section should be

lizited to chose permitcted in "Guidelines for Mainteanance of Ceneral Pavement
S

cr
[

dies' (GPS) Test Seczions,"™ SHEAP-LTPP-OM-001, July, 1988.

PAVEXENT FPREPARATION

"In the experiment design, preparation of the existing pavement prior Co
overlay was classed into two levels: minimal and intensive. The objective was
to measure the added pecformance of an overlay due to the intensity of

preparation of cthe ewisting pavement. Milling of the surface’ is che moszt

significant difference between the ninimal and intensive preparation levels.

16



£l

20°- 0" 2 -0

4 -0 4 -0 12 - 12°- 0 - g 20

‘e e -l > -l-.

Scc
Detail 13-1

LEGEND !
O 2" ot Recycled Bituminous Pavement Surface Course
@ 3" 1ot Reeycled Bituminous Pavement Binder Course (2 @ 1 1/27)
) 2" and variuble depth Hol Recycled Bituminous Pavement Binder Course
0] Single Bituminous Surface Treatment
® 5" and vaviable depth granular material

— — — Luxisting pavement structure

Figure 9. SPS-5 section 8, 5 inch recycled AC overlay with milling.
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LEGEND

® 2 o Reeyeled Bituminous Pavement Surface Course

@ 2" and variable depth Hot Recycled Bituminous Pavement Binder Course
©) Single Bituminous Surface Treatment

@ 2" and variable depth grinular material

— = — Existing pavement structure

Figure 10. SPS-5 scction 9, Zinchrecycled AC overlay with wmilling



Shoulder Detail B-1 Shoulder Detail B-2
Mitled Sections, 5” overlay Milled Sections, 2" overlay

LEGEND
@ 2" 1ot Bituminous Pavement Surface Course
@ 2" llot Biluminous Pavement Binder Course
@ 37 Hot Bituminous Pavement Binder Course 2@l 12"
@ Single Bituminous Surfuce Treatment
@ P 172" Existing Bituminous Surfuce Course milled

@ Top 12" of Lxisting Bituminous Binder Course milled

— — Lxisting pavement struclure

Figure 11 Typical shoulder joint detail, for milled sections.
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Preliminary SPS 5 Construction Guidelines, March 1290

ACTIVITIES ON CONTROL SECTION

Repairs .and other activities on the control test section should be limiced
to only those maintenanceia;;ivities needed to keep the section in safe and
functional“ordér. Although the project has fallen to a condition level requiring
rehabiiitation,,overlay and extensive repairs on the control section must be
avoided at the start of the sctudy. The change in the condition of the contrel
section will be used as an indicator of the change that might be expected in the

other test sections if they had not been rehabilitated,

Agencies which routinely use seal coats in their maintenance activities
are requested to delay the application of a seal coat on the conctrol section
for a minimum of one year from the start of the SPS-5 study, as permitted by

existing conditions. This will allow time for two monitoring measurements of the

=4
o
rate ¢f change in the condizion of the section.

Those maintenance activities performed on the control test section should
be in accordance with the standard procedures of the agency. These procedures

may differ from procedures in this document for the overlay test sections.

In general, maintenance treatmencs on the 5P5-5 control seccien should be

®
a
r

limited to those permitted in "Guidelines for Maintenance of General Paven

Studies’ (GPS) Test Sections,” SHRP-LTPP-OM-001, July, 1988.

PAVIMERT FREPARATION

ry

" In the experiment design, preparation of the exlsting pavezment prior to
overlay was classed into two levels: minimal and intensive. The objective was
to measure the added performance of an overlay due to the intensity of
preparation of the existing pavement. Milling of che surface’ is the most

significanc difference between the minimal and imtensive preparation levels.
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Minimal Preparation

For the purposes of this experiment, the "minimal" level of pavemenc
reparation consists of:
B

* Patching of severely distressed areas and potholes,

* Crack sealing

* Leveling course {f ruts 2 1 inch are present,

Hilling, edge drain installation or restoration, geometrie corrections,

seal coats (chip, fog, slurry) and use of geotextiles are not permictted on the

minimal preparartion tesc sections (sections 2-5),

Patching, Patching of the minimal pPreparation test section should be
limited o potholes, areas with severe fatigue cracking, and cther deteriorared
areas requiring deep (24 inches) patching. The following guidelines should be

observed for patching of the minimal preparation test seccions:

Vertical cucs, fectangular in shape, shall be made at the edges of all
patches. These curs should be & oinimum of 4" deep and should extend
to a depth f€Cessary to reach sound material,

* A prime coat should be applied to granular base macerial or subgrade
{n the bottoxz of the patch. Vertical faces of rhe patch should be tack

coarted,

* Dense graded Hot Mixed Asphalt Concrete patehing mixture shall be used
for all ful} depth pactches.
* The materlal should be placed {n 1ifts and well compacted flush with
. the surface using elther a vibratory plaze cozpactor, roller compacter,
or other mechanical compactoer suictable for the size of the pactch.

* Patches shall be allowed to cure at least one hour prior to opening to

-
traific or placement of the overlay.

17

1T
ol



=7

B )

Preliminary SPS 5 Construction Guidelines, March 1990

Crack Sealing. The following guidelines should be followed for sealing of

cracks:

- * All cracks with nominal widths between 1/8" and 3/4" should be sealed,
Cracks wider than 3/4" should be repaired (ie, patched). Cracks less
than 1/8" should not be sealed.

* Perform crack sealing afrer patching operatiocns are compleczed. This
avoids sealing areas removed during patching and allows sealing of

cracks which intersect or are adjacent to patched areas.

* All cracks 1/8" to 3/4" wide with spalled or ravelled edges shall be
routed approximacely 1/4" wider than the nominal crack widcth. All
transverse cracks greater than 1/4" shall be rouced. Route depth should

be between 1 to 2 times the routed crack width.

* Routed cracks with a depth to widch shape factor ratio greater than
1.5 should have a non reactive, non absorbentc backer rod, 1/8" wider
than the routed crack width, inserted prior to sealing.

* All cracks should b2 cleaned and prepared using a cezpressed air heat

lance.

* Crack sealing shall only be performed when the air and pavecenc

temperatures exceed 45°F.
* Rubber asphalt sealant meeting AASHTO 4-173-60 shall be used.

* Cracks shall be sealed Zlush with the surface and sanded. Any excess

sealant or sand shall be removed,
-

.

freshly sealed cracks should be “cured" for a minimum of 1 hour prior

to opening to traffic or placement of overlay.

18
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Leveling Course. An asphaltic concrete leveling course shall be placed in
Tuts greater than 1" deep prior to overlay. This is only intended to f£i1ll the

Tuts and not to cover other areas,

-

.

‘Intensive Preparaction

The intensive level of preparation for test sections 6-9 includes:

* Patching of distressed areas and potholes
* Milling
* Crack Sealing

* Lengirudinal Edgedrains

The application of seal coaczs (chip, fog, slurry) and geotextiles are

prohibited on these sections,

Patching. 1In additiocn.to the patching guidelines presenced for ainizal
pavement preparation, che following guidelines should also be observed for the

test sectlon designared for intensive preparation (sections 5-9):

Full depth patching shall be performed ac all locatiens with potholes,
high severicy cracking, and other severely distressed areas. Shallow
surface defects which will be removed by the =illing operacticn need

not be patched.

EZxisting pacches which have deterioraced or exhibirc bleeding, scaling,

Ot severe cracking should be removed and patched following the patching

guldelines in this document,
* Patches shall be placed prlor to milling,
[ ]

* Patches shall be allow ro cure at least 1 hour prior

r
8}
2]
Yo
4t
s
e
3

lig]
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Crack Sealing. Cracks still existing after milling shall be sealed in

accordance with the crack sealing guidelines presented under minimal preparatien.

longirudinal Edgedrains. Retro-fitted longitudinal edge drains are net

required on the intensive preparation test sections, but are permitted in those
instances where they are deemed necessary by the parvicipating agency.
Rescoration of existing edgedrains are also permitced along these test secTions
as deemed necessary by the participating agency. If edgedrains are installed or
restored on any of the intensive preparation test sections, they should be

instalied or restored on all of these test sections (seccions 6-9).

Agencles should consider the following facters in their determination of

the need for installation of edgedrains:
* Conditien of the pavement.
* Pavement age.
* Accunmulated axle loadings or axle loading rate.
* Annual precipivation.
* Lareral transoissibilicy of che base layer beneath the pavement suriace.
* Trrost penetration.
It is. desired that edgedrains only be installed on projects for which there is
a demonstrated need., Agencies who have determined that edgedrains ate required

* .
on the project site should contact their SHRP representative to discuss their

plans.

21
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Milling, Milling of the pavement surface should be performed on the
intensive preparation test sections (sections 6-9) only. Milling should not begin
until all patches have cured for a minimum of 1 hour after compaction. The

following guidelines shall be observed:

* Milling shall be performed to a depth between 1/2" 2o 2" to remove any
oxidized or stripped material from the surface, ruts, and any seal coa:s
°r open graded friction courses. The milled depth should not cccur a:

an interface bectween material layers,

* Milling equipment must be able to mainrain anp accurace depth of cug,
profile and cross slope. Automatic profile controls musc be. provided
which employ a fleating beam or skid with a oinimum length of 30 feect.
The cutting head shall be a minimum width of § feet and be capable of
full drum widch milling.

* The pavement surface shall be milled such tha= the transverse cross
slope is restored to inicial specifications, or to that deemed

acceptable by dgency standards,

* The milling equipment should be operated to provide a uniform texture
: : . s . R & -
with no ridges or low 5pots and o minimize tearing cr breaking of the

underlying and adjacent pavemenc surfaces.

* Milled materfals shall be loaded direczly Frem the =illing zachine and

removed,

* Full dep:h 2illing shall excend a giniz

un of
=ones at the beginning and end of the milled tesc sections.

n

* The start and end of the zilled areas shall be feathered o avoid drep

°ffs no greater than 1727 {n 10 feec longicudinally.
* The milled surface shall be cleaned with a power broon pPricr to crack

sealing or placemenc of the tack coac.
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SPECIAL CONSIDERATIONS

-

The following treactments are specifically not to be performed on any of

the test sections:

* Lane widening, Widening will alter the characteristies and behavior or
performance of the sections and thus "confound" the factors and effects

to be evaluated.

* Seal coacs (Chip, fog, slurry). Seal coats are generally considered as

Hh

PTeventive maintenance treatments designed to alter the rtate o
deterioration of the pavement. Alcthough some agencies Place a seal coac
a5 a part of the surface Preparation process prior to overlay, {t was
the consensus cf the 4genCcy representatives participating in the design
workshop not to include seal coats as a factor in this experiment. This

factor is being evaluated ig the SPS 3 study of preventive maintanance

techniques,

* Geotextiles. The use of geotextiles were also noet included as a zain
factor in this experiment, They have been included Dy scme agencies in
supplemencal cest s5ectlens on the §PS-% projects.

The foregoing exclusions are not meant to detract fgfm the lzporzance of

these -Teatments in asphal: paveaent rehabilizacion, Rather, the §25-5 experizmen:

“as designed :o evaluate cocther zain factors. The inclusion of sueh factors as

geotextiles or lane videning on an unconcrolled basis would serve co dizinish

the resules of this experiment and confound measurement of the zain factors
included in the ®Xperiment design. Their inclusion into the experiment would

require doubling the size of the experiment to properly study each’ added factor,

22
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The following are other special situations or treatments which need to be
considered:

- * Surface friection courses. Some agency's require the use of surface

fricrion courses. Their inclusion is therefore necessary on test
sections within their jurisdiction. In these instances, the thickness
of the friection ¢ourse should be limired to 1.5" or less. The thickness

of the friccion course will noc be considered as part of the thickness

of the dense graded overlay,

* Stripped surfaces. If stripping is present on the control seccion, and
if the agency Toutinely applies chip, fog, or slurry seals in such
cases, then that treatment ig permissible. If conditions permit, the
application of 4 seal coar to the control sections sheuld be deiayed
one year Irom the star: of the SPS-5 study. Seal coats are not to be-

applied on tesct sections with a minimal level
2-3). An

of preparation (secticns
Y severe ravelling assoclated with stripping should be repalired

with a surface Patch on the minigal breparation test seccion. Any

stripping of the pavement surface presenc on the intensive preparation

“est sections zhould be Tezoved by the milling operation,

ASPHALT CONCRETE ¥IX DESIgH

The generic tyPe of hot mixed asphalt concrete material used In zhe

overlays is a main facto- in the SP§ 5 experiment. Mixcures coaposed of “"virgin"
materials (all new) and those concaining a portion of recycled asphalt concrece

Zaterials zre the two chosen levels for this facror,

Iz is not practical or feasible to specify eicther the same mix, nix design,

test locations. To pronote unifermity across

agencies, design of the asphaltic concrece mixes shall be perlormed In compliance
with the guidelines confained in the FHWaA Technical Advisory T5040.27. a copy

of these guidelines ate reproduced in Appendix A of this reporz. The guide design
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indices presented in this Advisory for Marshall and Hveem design procedures

should be followed to achieve dense graded asphalt concrete mixtures designed

to approximacely equivalent specificatlons., Agenclies using non-standard Hveem

or Marshall mix design procedures, should design mixes which achieve equivalent

design indices obtained using these standard procedures.

Virgin Haterials

The asphalt concrete designated as "virgin" shall employ new materials

which have not been used in previous constructien,

Agpregates. Agpregates used in the virgin mixes shall be new aggregates

the highest qualivy available to the agency. These aggregates shall conform

"to the following guidelines:

A ninimum of 50% crushed material is required.

A pinlipun sand equivalent test of 45 should be obtained following AASHIO

T176.

The aggregate shall have a maximum abrasion less of 9% at 100
revolutions and 40% ar 500 reveolutions when tested in accordance witch

AASHTIO T 96.
A dense aggregate gradation shall be used to produced a z=ix conforzing
To the iveem or Marshall mix design requirementzs specified in the FHWA

Advisory.

Asphalt Cement. The asphalt grade and characteristics should be selected

by the agency based on normal praccice.

*
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Additives. Additives, such as lime, which are routinely used by an
agency are permitted in the mix design. The use of experimental additives or

modifiers are restricted to supplemental test sections.

-
.

Recycled Materials

The asphaltic concrete mix contalning recycled asphalt concrete materials

shall conform to the following guidelines:

¢ A fixed 30% of recycled asphalt pavement (RAP) shall be used in the

mixkture.

The RAP shall be free of organic, deleterious, or weak maﬁerial.

RAP containing poor quality aggregates with a history of stripping or

high abrasion should not be used.

All reclaimed coarse aggregate material shall have 100% passing the 1%"

sieve and a maximum of 25% passing the 3/8" sieve.

Reclaimed crushed fines shall have 100% passing the 3/4" sieve and no

more than 25% retained on the 3/8" sieve.

Heasurement of the composition of cthe RAP including aggregate gracaticn
asphalt content, asphalt wviscesity (@ 140 and 275° F), duczilicy and
penecration at 77° F should be performed for proper design of the

recycle mix,

New aggregate specificaticns shall conform to chase regul the

H
t1
O
.
(2]
O
r

virgin mix.
"

v

A softer grade of asphalt cemenc, obtained frem the same source or

supplier as the virgin mix binder, should be used to obrain a combined

25
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binder with penectration and viscosity characteristics as similar to the

virgin mix binder as possible.
* Rejuvenating agents are not permitted in the recycled mix design.

* The use of asphalts with low temperature susceptibilicy (PVN wvalue

2 -0.5) are recommended.
* The recycled mix shall be designed to the same mix design indices as
the virgin mix. This includes, flow, stability, air voids, VMA, erc.,

as provided in the FHWA Technical Advisory T5040.27.

CONSTRUCTION OPERATIONS

Construction operarions shall be performed in cozpliance with the

53]

uidelines presented in the FHWA Technical Advisory and be Tepresentative of high

[

ual

Ne]

ty constructien pracctice ezployed by the participating agency. Adequate
attention to detalils and control of mix plant, hauling, placezmenc and compacticn
operations must be maincained on the test sections. Care should be taken to
prevent excessive attention to the construction of rhe test sections to the
extent that tHey ar'e nNotT representative of normal highway practice. The objecrive
oI construction concrol on the test seczion is to prevent constructlon practices

which are known to resul: in limited performance.
The follewing construction relared guidelines shall be followed:
* Lift thicknesses shall be limited co 2.5,
* The asphalt concrete mix shall be placed conly after the contracter has

satisfactorily demonstrated proper placement and cozpaction procedures

»
o0 non-test section locaticons.
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* Tack coats shall be composed of diluted €S5-1, €SS-1h, §S-1, or SS-1lh

type emulsions. One part water shall be added to cne part emulsien, in
this order.

. Longituéinai joints shall be located within 1l foot of the center of a

lane or within 1 foot of the center of two adjacent lanes.

* All transverse joints"construction joints shall be Placed within the
transition between test secrions.,

The as-compacted thickness of the asphalt concrere overlay (surface plus
binder course) in the test secrions shall be construcred to within #*

L/6" of the values specified in the experiment design (fe. 2" & 3"y,

* The finished surface ¢* the overlay on all sections shall nec deviate
zmore than 1/8" from the lower edge of a 10 foort straight edze placed
parallel to the center line of the roadway 3 feet inside either the
outside edge of the lane or the approximace location of the planned

lane marking, Alternatively, the profile index shall be less chan 10

inches per mile as measured by a California type Prefilograph and{ ', ow?

evaluated conforming with California Test 326,

DEVIATIONS FRCM GUILELINES

All out-of-specificacion ~esC sections must be eicher removed and ceplaced,
°r the <test section moved €@ a location conferzing to the required

specifications. OQuc-o

rn

-specifications includes materials, oixtures, surface
preparation, and censtrucrion operatlons vwhich deviate from the reguired

guidelines,

Agencles which can not geec the guidelines presented {n this documenc

v a

. s . .
should contact theit local SuPp representative to invescigacte other approaches

and o asses the potencial izpacz of non-conformance on the overall experimenc

resulcs,

27
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APPENDIX A

ASPHALT CONCRETE MIX DESIGN AND FIELD CONTROL
FHWA Technical Advisory T 5040.27

March 10, 1988.
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SUBJECT FHWA TECHNICAL ADVISORY

: T 5040.27
ASPHALT CONCRETE MIX DESIGN AND FIZLD CONTROL March 10, 1988

Par. Purpose

Cancellaticn
Background

FMaterials

Mix Design

Plant Operatiens
Iaydown and Camaztion
Miscellanacusg

*

* .

QO -~ U1 bt N
.

1. PURPCSZ. To set forth gquidance and recammendations relating t©o asthalt

conzrete paving, covering the areas of materials selection, mixture Sesign,

and mixture preduction and placement. The procecdures and practices
outlined in the Technical Advisory (TA) are directed Crimarily towards
developing quality asphalt concrete paverents for high-type facilizies.
The TA can also be used as a general quide for low-volume facilizies.

2. Cancellazion. Federal Highway Administracion (FEa) Technical ~Evisory

+3
w

040,24, Bitminous Mix Design and Field Contool, dazed
st 22, 1885, is cancelled,

¥
fj

3. RERORD

v
.

ar2 paved with hot-mix asphalt concrete. Asphalt ancrete is promedly
the largsst single highway procram invesorent today and there is o

evicence that this will change in the near fiti-a, However, there

[ =AM

eridence that the nurhar of prevature distresses in ¢he nazion's
)

reoently comstructed asghalt pavements is increasing. Heavier t-ousk

By bt e T e T

Som2 of the factors leading to the in—resse in prefeture distress,

fHeR has besn concerned with the Geteriprazion in cuality ¢f asphalt

el

ncrete paverents {or many years and in 1987 a special IR A2 Heo

.. . R - : . . S —r
2 W2Lghis, i1ncrdased ire pressures, ard iradeciate Z-aifane 2

(ver cne-half of the Interstate Svstem and 70 percent of all hichwayvs

is

Task Force studisd two of the most CITon distresses existing today and

subseguently issued a Teoort witled "Aspnals Paverens Rotting and
Stripping.” T report contained bosh short-term a~d long-te-m
. recamendations for improving the quality of asphalt pavements,

B. With th2 variables of enviranment, commonent materials, and sraffic

loadings found throuchout the United States, it is not surgrising thas

there dre many State to-S-ate G recional variations of desicn ard

construction requirements. No cne ses of specificatians cen achieve

U2 save results in all States becavse of the factors mentionsd aove.

however, there are many things that States can do o irprove their

CurTent mix design and field control procscures to enmsure that qualit

Y
4

aspiilt pavements will be constructed, Tais TA Incorporates manv of

the FiIWA Task Force recaTmencations and sresents the cursess
OIsTRIBUTION:  Level 27 Headquartiers{DF,ZD, "0, NG, NR,RD) Olppgoq?

Regions(EQ)
Divisions(EC,D) HEO-23
All Direct Fedara) Divisions

I nven T . ~rr ey g
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state-of-the-art in materials, mix design, plant cceratiom, laydo-n and
carpactian, and cher areas relating to guality hot-mix asphalt
. pavements.

4. MATERIALS

a. Aggregate is the granular material vsed in asphalt concrete mixtures
which make up 90-95 percent of the mixture weight and provides most of
the lecad bearing characteristics of the mix. Therefore, the cuality
and physical properties of the aggregates are critical to the pa
perfoomance. Tne following is recamended:

{l) Aggregates shauld be non-plastic. The preserce of clay fine

in an asphalt mix can result in prodlens with volune swell and
achesion of aspnalt to the rock contributing o stripping
problems. The minus 44 sieve meterial should have a minimyn sand
equivalent value of 45 usirg the test method described in the
Armerican Asscciation of State Highway and TransDortation
CiZidals (AASHID) specification (AASHIO T176}. .

(2) A linit should be placed cn the amounts of Seletericus
raterials permitted in the aggregates. Specifications should
limit clay lurss and friable particles to a meximrm of
e pe_mr‘.‘:.

(3) crability or weathering resistance should be determined by
Sul ate soundness testing. Specificaticns should recueire a
socium or magnesiun sulfate test using the limits desczibed
in the ARSTIO specification M29.

(4} A=gregate resistance to azrasion should be determined.
Scecifications should reguire a Los Angeles abrasiczn loss cof
45 percent or less {AASHTO T90).

(5) Frictiea between aggregate particles is dependent on agtregate
suriace roughness ard avea of contash. 2s sutiace Iricion
increases, so &oes resistance of the mix to dmo-..a_m:'\
Specifications should reguire at least 60 percent of the olus
#4 sieve raterial to have at least two rre.f.:"\_.n_mlly incuced
fractured faces,

(6) The quality of nmatural sand varies considerarbly from cne locaticn
to ghother, Since most natural sands are rounded and of
contain a high percentacge of undesiradble raterials, the arount
of na‘-"-al sand 2s a general rulo shc'uld be limited to 15 to

3

medium and low mlume DaVE'.TE.."‘" . These De:ce_m.ac:-es ray increase
or decrease depending on qua ality of the natural sand and the
Sypes of wafiic to which the paverent will e subjected.



(7)

(8)

(10)

asthalt grade and characterigeicg are critical to the perfermance of
L2 aspnalt paveens. The following is recamendes:

(1}

p I
Q
.

12
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For acequate control, aggregate gradations shaeld be specified
from the maxim=m particie size to the $200 sieve so each
successive sieve cpening is about 1/2 the wevious sieve
opening (for exarple, 1 inch, 1/2 inch, 84, 48, €16, 430, 50,
4100, #200). The only accurate methed to determine the amoime
minus 4200 sieve material is to perfarm a wesh gradaticn in
accordance with AASHTO T27 and AASHID T1l.

9

The ratio of dust (minus 200 sieve material} to asphalt cemens,
by mass, is critizal, Asphalt cancrete mixes should recuire a
raximmm dust asphalt ratio of 1.2 ard a minimm of 0.6.

A tool which is very usefwl in evaluating acgreczte gradaticns
is the 0.45 power gradation chare, All mixes should be plotted
n these charts as part of the mix ¢asign process (Attachment 1).

An agcregate’s specific gravity and absorprion characteristics
are exwremely imoortant in progortioning and controlling tha
mixture., It is recomended that AASHTIO T209 be used to Getermine
the maximen specific gravity of asphalt concrete mixes. States
NSt Using APSHTO T209 should be aware of the difficalty of
determining the thearetical maximeon Gensity using indivicual
ingredient specific gravities apd their percentaces

in the mixture, These difficilties will result in ireccuracies
in determining the specific gravity of the mixtre. These
lnaccurazies will catTy through to the calculation of the
densities in the commacted mat and ra2y result in Lroroperly

cxmacted pavements, It is also necessary to Getermine the

2k dry specific gravity of the agcregate in arde- to
determine the voids in the mineral agcregate (VMA).

-ne target value for WMA should be chrained through the prooers
cistrimetian of aggTegate gracZaticn to provide acecuate asphals
airs

"
f

Iilm thickness an each particle and accorodate the gesign
void system. In additicn, tolerance ased In comstousTicn
quality control should be such thas the mix Sesicned is acTually

:
S
procucec In the fisig.

Grade(s) of asghalt cement used in het—mix maving shald =
selected =ased on clima=ic conZitions and past periosmance.
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(2)

(3}

asphalt in a timely manner.

The physical propertieg of asphalt cement that are most importam

to hot-mix paving are shown below. Each State should cbtain this

information (by central laboratory or supolier tests) and should

have specification requirement(s) for each property except

specific gravity.

(a) Penetraticn 770 F

(b} Viscosity 1400 F

(c) Viscosity 2750 7

(d) Ductility/Terpera—yre

() Specific Gravity

(£} Solubility

(g) Thin Fim Oven (T70) /Rolling TFO: Ioss on Beazing

(h} Residve Ductilis

(1) Residue Viscosis

(3) Low tempemature Crazking Is related to the shysical
Droperties of the asphalt and may be increased by the
Fresence of wax in the asthalt. Tme low teroeratice
Cuctility test at 29.2°9 F (40 C) can indicace whame this

may be a proalem. The test is perfcmmed at a mull speed
cf 1 cwmin., Tvpicel specification recoiTerenis are:

AASHTO w226 Table 2
ACZ 2.5 50 + cm
AC 5 25 +
aZ 10 15 +
E:Z'O 5+G"\
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* Eguivalent
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(4) e temrerature viscosity curves or absolute and kinerme:
viscosity information should ke available at the mixing plant foo
each shimment of asphalt cement. This can identify a change in

. asphalt viscosity which necessitates a rew mix design. ETach
State should provide temperature/viscosity information on the
asphalt used in the laboratory mix design to the projects.
Differances in the viscosity (as well as the penetration) of the
asphalt from the asphalt used in the mix design may indicate the
NEC2SSity o redesign the mix (Attachment 2).

5. MIX DESIGN

a. Asphalt sTete mixes should be dasigned to meet the necessary

Criteria besed on type of roadway, treffic volumes, intended use, i.e.,

Overlav on rigid or flexible ravements, and the seasen of the year

the construczion would be performed, Fach State's mix gasicn criteria

shouwld be as follows.
Beavy Traffic Medlom Traiiic Light Tm=fsic
Design Design Design
%) Premerty (>1,000,000 2S21*)  (10,000-1,000,000 £55L) (10,000 =51
Marshall
Caorncaction Blows 75 50 35
Stability (min.) 1,500 750 500
Flow 8-16 B-18 8-20
Hvesm
Stabilizy (min.) 37 35 30
S=11 0.030 in. 0.030 in. 0.03C in.
Void znalvsig
Alr Voids 3-5 3-3 3-3

Single Axle Lpad

i
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Neminal Maximum Particle Size Minimem Voids
U.S.A. Standard Sieve in Mineral Aggregate
Designation . Percent

Ko, 16 ' 23.5
No. 8 21
No., 4 18
3/8 in. ~ 16
1/2 in, 15
3/4 in. 14
1l in. 13
1-1/2 in. 12
2 in, 11.5
2-1/2 in. 11

Stancdard mix desicn procedures (Marshall, Bvesom) have been develoced
and adocted by AASHTD, bowever, sam States have rmedified these
procedures for their own use, Any redification from the standardg
Frocedure ghonld be sumported by correlation testing for reascnadle
coniommity to the desicn values oo-ained using the standa—g3 mix
design procedures.

Stripoing in the asphalt pavements is not a pow phenarencn, although
the attention +o it Ras intensified in recen: years., Moisoire
Susceptibilicy testing should be a part of every State's mix gdesign
ETocedure.  The "B¥fact of Rater on Compacted Bitrminoss Mixtiures”
(immersion caroressicn test) (ARSHIO T165) ard "Resistance of Corpasted
Bitumninous Mixture oo Moisture Induced Darage” (AZSHTO T283) a-e
Cazrently the enly SITizoing test procedures which have been adected by
ASSETO.  The RASHTO T253, Comnly known as the Letmen Test, recuires
that the test specimens be CaTracied so as o have an air veid coprene
©I 7 + 1 percent, while AASHTO T1E5 coes not. This air void corntent is
w2t one would expcect in the mat after constructien copaction., Ther
is consideranle research wnmder~ay on develeping better tests for

Getermining moistura Carage suscectibility of the aggregate asghals
mixtures. One of the most PTOMiSing test procedurss is thas gevelooed
By Mmnicliff and Roor as reported in the National Cooperative Highway
Research Program (NCHRD) Report 274, This test is similar to ALSYTO
T283, but it takes less tine to perform. In the majority of cases
hydrated lime ang cortland c=rent have proven to be the most effestive
&nti-Stripoing addizives,

b
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The determination of air voids in the laboratory mix {s a critical
step 1n designing and controlling asphalt hot-mix. In ocder to
determine air voids, the thecretical maximam density o the meudimm
specific gravity of the mix must be determined. This can be
accarolished by using the "Maxdmm Specific Gravity of Bituminous
Paving Mixtures" (Rice Vacuum Saturation) (AASHTO T209).
Proper mix design procedures require that each mix be designed using
all of the actual ingredient masterials including all additives which
will be used on the project.
The camplete information on the mix design should be sent to the
plant. The following information should be included in the mix
design repest and sent to the plant.
{1) Ingredient materials soirces
(2)  Ingredient materials properties including:

{a) Specific gravities '

(b) L. A. Abrasich

(=) Sand equivalen:

(d) Plastic Index

(e) Amsecrptien

(£) Asohals temperature/viscosity cirves or valueg
(3) Mix teterature and tple—ances
(4) ix design test prorerty corves
{5)  Terget asphalt comters and tolerances
(6) Target gradaticns for each sieve and tolarances
(7) Plot of gradaticn on the (.45 pe2r graZation chars, ang

iz 3
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g. Pu:nal;zoceduressmndbeasmblisredtoreqairethatdurqsto
mix designs be approved by the same persomel or office that
c}evelqaed the criginal mix design.

h. After start-up, the resulting mixture should be tested Lo verify that
it meets all of the Gesign criteria.

6. PLANT OPERATIONS

a. In order to assure prooer qiamticn, an asphalt plant most be
calibrated and inspected. Plant approval should be required and
should cover each item on the asphalt plant checklist (Attachmens 3).

b. To avoid or mitigate unturmed fuel oil contamination of the aschalt
mixture, the use of Prooane, butane, natural gas, ccal or Mo. 1 or
No. 2 fuel 0ils is recomended.

C. If the asphalt cement is overheated ar ot erwise aged excessively, the
viscosity of the recovered aszhalt will exceed that of the criginal
asphalt by more than four times. Bowever, if the viscosity of the
recovered aspnalt is less or even equal to the arigiral viscosity, it
has pratably been contaminazed with unburmed fuel oil.

d. For drum mixer and screenless batch plants there should be three
Separate graded stocipiles for surface courses ard four for binder ang
base courses. Each Stockpile should contain beww=en 15 to 50 percent
Sy weicht of the aggrecate size in the mix design. The plus #4 sieve
acgregate stockpile sheuld be constructed in lifts not exceeding 3 feot
O a maximm height of 12 feet. There should e encugh material in che
5tockpiles for at lsasc § days of production. The plant shculd be
egizped with a minimon of four cold f22d bins with positive
Secaraticn.

8. Comirol testing of gradaticn and esphalt content should be conduce
Lo assure a quality and consistent mixture, In many States, the
COntIacior or suwolier is reguired to do this testing.

f. Accestance testing shoald be conducted far Gradaticn and asghals
. cxtent of the final mixture.

S. Th2 plotting of comtrol and accepiance test resulss for gradaticn,
asphalt conjent, ang density o cantrol charts at the plant provides

for easy and effective analysis of test results apd plant conzrol.

9]
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The moisture content of the aggregaie must be determined for proper
control of drum mixer plants. The asphalt content 1s determined by the
total weight of the materia) that passes over the weigh bridge with the
correction made for moisture. Sufficient aggregate moisture contents
need to be performed throughout the day to avoid deviations in the
desired asphalt content.

Moisture contents of asphalt mixtures is alsp important. The
extraction and nuclear asphalt content gauge procedures will count
moisture as asphalt. For this reason, a moisture correction should be
made. In addition, high moisture contents in asphalt mixtures can lead
to compaction difficulty due to the cooling of the mix caused by
eveporation of the moisture. This s particularly imporsant with drum
mixer mixes which require moisture for the mixing process. Some States
specify a maximum moisture content behind the paver. A recommeanded
maximum moisture content behind the paver is 0.5 percent.

LAYDOWN AND COMPACTION

d.

Prior to paving start-up, equipment should be checked to assure its
suitability and proper function. Project equipmant approval should
include the items shown 0n the project inspection checklist
(Attachment &).

Paving start-up should begin with a test strip section. This will
allow for minor preblems to be solved, establishment of roller
patterns and numbar of Passes, and will assure that proper placemsnt
and compaction can be attained.

In order to assure proper placement and Compaction, it is essential
that the mat be placed hot, Esteblishmant of and compliance with the
Tollowing items should b2 included; minimun mix, underlyvina navement,
and ambient temperatyres. Cold weather and earty or late season
Peving should be avoided. The practice of raising the temperasure of
the mixture to combat the cold conditions shouyld not be permitted, as
this will contribute to excessive aging of the asnhalt cement.

Thz use of a pneumatic roller in the compaction process s strongly
€ncouraged. When used ip the intermediate rolling it will knead and
seal the met surface and aid in preventing the intrusion of surface
waler into the pavemesnt Tayers, It will also contribute to the
compaction of the mat,

0
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e. Density requirements should be established to result in an air void
system in the mat of 6-8 percent immediately after construction.
This allows for the inherent additional densification under traffic
to an wltimate air void content of vt 3-S5 percent., Densicy
acceotance specifications should recuire a percentage of meximem
gensity as determined by AASHTO T209. A percentage of test strip
density or Marshall laboratory density can be used proviged each is
related to the maximen density. The specified density should be
attained before the mat temperature drops below L75° F.

£. Density measurement should be accurate, taken frequently, and the
results made available quickly for each day of production. Density
should be determined by test cores, or bv prooerly calibrated nuclear
test gavges. Soecifications should remuire several tests to be
averaged to determine density results for acceptance.

G. Sucsessive hot-mix courses should not be placed while previcas layerss
are w=t, To avoid, o minimize the penetraticn of water into base ard
binder courses, paving cperaticns should be scheduled sp that the
suriace laver(s) is placed within a reasagnable pericd after these
couirses ara constructed, To the createst extent mossible, conmstructi
shreold ba planned to avold the necessity of leaving layers uncovered
Guring wet ssa2seons of the year.

a. Same States have establishad orocedurss to acoegt omi-oi-

pecificacion meterial and pevement with a recuction in price.
Thess procedures include gefiniticon of lot size/tmodoction wime,

tolerances, and pay factcr reductions for ingredient materials,
corbined mixture prooertiss, pavement Gensity, paverent sSToCcTiness,
and 1i

£+ tRiceess.

Ly

rt

D. Pricr to the start of production and placement operaticns, a
preplacerent conference, including all the paving participants,
sho2dd pe held. Thas conference would o2fiine ¢uties and
respensibilities for each phase of the coeration as w=ll &s pmeblien
solving orocecures,

fective to have a constacticn axd/cT

c. During start—p 1t is very ef
materials specialist at the project site to assist in identifying
and solving any oroblen that develeoes. * ‘

19
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Because asphalt hot-mix pavement cstructi; is camplex, it
requires that each person involved understand his/her functien
thoroughly. It is also heloful if each perscn has a bmsic
wnderstanding of each of the many phases involved, It ig
Tecomended that States develoo or use existing training to
aciress these phases of asphalt paving.

el

Associate Administfer— for
Enginea~ing and Program Develogment

11
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AGGREGATE GRADATION

1t has long been established that gradation of the aggregate is ons of the
factors that must be carefully considered in the design c¢f asphalt paving
mixtures, especially for heavy duty highways. The purpeose in establishing and
controlling aggregate gradation is to provide sufficient voids in the asphalt
aggregate mixture to accommodate the proper asphalt film thickness on each
particle and proviode the design air void system to allow for thermal expansion
of the asphalt within the mix. Minimum voids in the mineral aggregate (VMA)
requirements have been established and vary with the top aggregate size.

Traditionally, gradation requirements are so broad that they permit the use of
paving mixtures ranging from coarse to fine and to either low or high
stability. To further complicate matters, different combinations of sieve
sizes are specified to control specific grading ranges. Standardization of
sieve sizes and aggregate gradatiocns, which has aften been suggested, is not
Tikely to occur because of the practice of using locally available materials to
the extent possible,

In the early 1960's, the Buresau of Public Roads introduced a gradation chart
(Figure #1) which is especially useful in evaluating aggregate gradations. The
chart uses a horizontal scale which represents sieve size openings in microns
raised to the 0.45 power and a vertical scale in percent passing. The
agvant2g2 in using this chart is that, for all practical purposes, all straight
Yines plotted from the lower left corner of the chart, upward and toward the
right to any specific nominal maximum particle size, represent maximum density
gradaticns. The nominal maximum particle sieve size is the largest sieve size
Tistad in the zppliczble spacification upon which any material is permitied to
be retainad. An example is shown in Figure £2.

gpicted in Figure #3 and §4 are exagoerated to illustrate the
2. By using the chart, aogregate gradations can be related to
gradation and used {o predict if the mixture will be fine or
coarse & 2s snown in rigure £3.

ter the chert was develpped, 1t was used to study gradations of

te from several mixtures thzt had bean re aJrted as having unsatisfactory
1on cheracteristics., These mixtures coul:s not be compacted in the
mznner pecaus2 they were slow in developing sufficient stability to
withstang the weignt of the rolling equipment. Such mixtures can be called
"lender mixes.” This study identified a consistent gracdation pattern in these
mixes as is iliustrated in figure #4.

Most notable is the hump in the curve near the £40 sieve and the flat slope
between the #40 sieve and the #3 sieve. This indicates a deficiency of
material in the #40 to 84 sieve range and an excess of material passing the #40
sieve. Mixturas with an aggregate exhibiting this gradation characteristic are
susceptible te being tender, particularly if the fines are composed of natural
sand.

As part of the bituminous mix design process, tae aggregate gradation should be
piotted on the 0.45 power gradation chart.
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0.45 Power Gradation Chart
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ASPHALT VISCOSITY

Each particular asphalt has a unigue temperature-viscosity relationshins. This
relationship is sometimes described as temperature susceptibility. This
temperature-viscosity relationship can be plotted on a modified semi-log chart
2s shown on the attached chart. These charts are very useful in determining
the optimum mixing and compacting temperature of a particular asphalt. Past
research has identified the optimum mizing temperature as that corresponding to
a viscosity of 170 + 20 centistokes, and the optimum compaction temperature as
that correspending to a viscosity of 2580 + 30 centistokes for laboratory mix
design. The optimum mixing temperature should be identified for the asphalt
used in the mix design and included in the mix design report which is sent to
the production plant.

Prior to the oil embargo, there was a relatively fixed disiribution system for
crude oil. This alliowed for a relatively uniform asphalt cement from each
refinery. Highway agencies became familiar with the handling and performance
characteristics of those asphalt cements. As a result of the embargo, 2 new
variable distribution system is in place which allows shifting and biending of
crude c¢ils resulting in production of asphalt cemsnts with very different
temperature viscosity characteristics.

The attached chart will allow plotting the temperature-viscosity curve
asphalts used in a State or a particular asphalt from a project. If tha
kinematic viscosity (2750 F) of the asphalt being used changes from the
kinematic viscosity of the asphalt used in the mix design by a factor of more
than about two, a new mix design should be reguired.

»e
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MODEL CHECK LIST FOR
ASPHALT PLANT

.COMPANY

LOCATION INSPECTED BY DATE

TYPE PLANT AND MANUFACTURER NAME

MAXIMUM BATCH LBS.

RATED TONS PER HOUR

PROJECT NO. ' COUNTY

I. Stockpiles

. Properly separated.

. Material segregated,

. Has contractor submitted and received approval of intended
matarials sources and job mix formula?

Is area clean ang properly kept?

Wy —

E =Y

IT. General Reguires for al} Plants

1. Are tanks for storage of asphalt cement equipped for heating the
material under effective and positive control at al) times?

2. Are tanks or storage materijal properly heateg?

3. Is a circulating system for the asphalt cement of adequate
L0 provids proper ang continuous ¢irculation between stora
&nc proportioning units during the entire dperating pericd
Is the discharge end of the asphalt cemsnt circulating pipe kent
below th2 surface of the meterial in the storage tank?

- Are ail pipe links an fittings steamed, o) Jacketed, or octherwise

Properiy insulated to prevent hsat lpgs?

Is storage tank Capacity such as to ensure cerntinuous operation of

tha plant and uniform temperature of the asshalt comant when it is

mixed with the aggregate? :

7. Are tanks accurately calibrated to 100 galtons (378.5 L) and

accessible for Meesuring the volume of the asphalt cement?

Is a sampling outlet provided in the asphalt feeg Tinesg?

Is a grainage receptacle provided for flushing the outlet prior to

sempling?

capacity
= tank

o
?

wn F 39

[wa]

\D o



FHWA TEICHNICAL ADVISORY T 5040.27

March 10, 1958
ATTACHMENT 3

ITl.

V1.

V11,

V111,

Anti-Strip and Other Additive Systems

1. Is anti-strip material added at plant site?

2. If anti-strip material is added at plant site, does the anti-strip
system meet specifications?

3. If other approved additives are used, are they handled in accordance
with an established procedure?

Cold Feed System

1. Number of cold bins.

2. Does plant have mechanical or electrical means far uniformly feeding
the aggregates into the dryer?

3. Does cold feed have a synchronized proportioning method when
blending aggregates from two or more bins?

4, 1f mineral filler is required, is a separate bin provided?

5. is the feeder for minaral filler furnished with the feeder drive
positively interiocked and synchronized with the aggregate feeds?

Drier

1. Number of driers.
2. Is a drier of satystactory design provided?

Dust Collectors and Emission {ontrols

1. What type dust collector is provided?

2. Can the material collected in the dust coliector be wasted or any
part or all af the material be returned to the a2ggregate mixture?

3. Does the plant meet epplicable limitations on emissions?

4. Has company received 2 permit to cperate Trom EPAT

Thermometric Scuioment

1. Is a2 recording pyrometer or armorzd thermometer lpcated in the
asphalt cement fead Tine near the discharge end at the mixer unit?

2. Is the plant equipped with recording pyrometers, or armored
thermometers or other approved thermometric insiruments at the
discharge end of the drier?

3. Has accuracy of pyromaters or thermometers been chacked?

Surage and Storacs Bins

1. Is plant equipped with surge or storzge bins?

2. What type bin? Surge or storage?

3. Is unit enclosed, insulated, weather proof?

4. Is unit equipped with material level indicator?

9. Is the indicator visible from plant operator or weigh master's
station?

6. Does unit have approved thermometric instrument so placed to
indicate automatically the temperature of mixture 2t discharge?

~J
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7. Is conveyer Sysiem covered and insulated (if necessary) so as to
prevent excessive loss of heat during transfer of material from
mixing plant to storage bin?

. Does storage bin have acceptable heating system?

. Has surge or storage bin recejved prior evaluation and approval
before using?

w

Safety and Inspection Provisions

1. Are gears, pulleys, chains, sprockets, and other dangerous moving
parts thoroughly protected?

2. Is an unobstructed and adequately guarded passage provided and
maintained in and around the truck loading space for visual
inspection purposes?

3. Does plant have adequate and safe stairweys or guarded ladders to
Plant units such as mixer platforms, contro) platforms, hot storage
bins, asphalt storage tanks, etc. where inspections are required?

4. Is an inspection platform provided with a safe stajirway for sampliing
the asphalt mixture from loaded trucks?

-’

Truck Scalesg

1. Are scales capable of weighing the entire vehicie at one time?

2. Do scales have digital printing recorder or auiomatic weight
printer?

3. Have scales heon checked and certified by a resutable scale company
in the presence pf an authorized representative of the highway

department?
4. Date checked Agency Name
5. Is copy of certiTicatson avaiiable?
B. Remzarks

Transoortation fouioment

1. Are truck bodies clean, tight, and in good condition?
2. Do trucks have covers to protect material from unfavorable weather
© cenditions?
3. Is 502Dy water or other epproved products available for toating
truck bodies to prevent maierial from sticking? Diesel fuel should
. not be'yseg. N
4. Type of materia) used.
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XIl. Provisions for Testing

1. Does size and location of laboratory comply with specifications?
2. Is laboratory properiy equipped?
3. 1s laboratory acceptable?

SPECIAL REQUIREMINTS FOR BATCH PLANTS

XI1I. Weigh Box or Hopper

1. Is weigh box large enough to hold full batch?
2. Does gate close tightly so that material cannot leak into the mixer
while a batch js being weighed? )

XIv. Aooreoate Scales

1. Are scales equipped with adjustable peinters or markers for marking
the weight of each materia] to be weighed into the batch?

N 2. Are ten 50-1p. (22.7 kg) weights available for checking scales?
! 3. Has accuracy of w2ights been checked?

4. Have scaleg been checked and certified by a reputable scales company
in the presence of an authorized representative of the highway
department?

Dzte checked . Agency Name
Is copy of certification avallable?
Remarks

tn

IT the plant j¢ eQuipped with beam type scales, are the scales
€2uipped with a davice tp indicate at least ths Tast 200 1b. (§7 kg)
of the reguired 1pag?

V. Asphalt Cement Bucket

1. Is bucket large enough to handle a bateh Tn 2 single weighing so
that the asphalt material wi1l not overflow, splash or spili?
2. Is the bucket steamed, or oil-jacketed or equipped with properly
insulated electric heating units?
3. Is the buckset equipped to deliver the asphalt material over the full
. length of the mizer? _ '
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Asphalt Cement Scales

oy LN e
.

1. Have scales been checked and certified by a reputable scale company
in the presence of an authorized representative of the highway
department?

Date checked ‘ Agency Name
1g copy of certification available?
Remarks

2. Are scales equipped with a device to indicate at least the last
20 1b. {9.1 kg) of the approaching total load?

Screens

1. Condition of screens. Satisfactory Unsatisfactory
2. Do the plant screens have adegquate capactity and size range to
properly separate all the aggregate into sizes required for
proportioning so that they may be recombined consistently?

Hot Bins

1. Number of bins?

2. Are bins properly partiitioned?

3. Are bins eqguippecd with ovarflow pipes?

4. Will gates cut off quickly and completaly?
5.

5.

Lan samples be obtained from bins?
re bins equipped with device to indicate the position of aggregaiz
at the lower quarter point?

Asphalt Control

1. Are means provided for checking the queantity or rate of flow of
asphalt material?
Z. Time reguired to 2dd asphalt material into pugmill.

Fixer Unit for Ratch Hethod

1. Is the plant eguipped with an approved twin pugmill batch mixer that
will producz a uniform mixture?
2. Can the mixer blades be adjusted to ensure proper ang efficient

mixing?
« Are the mixer blades in satisfactory condition?
. What is the clearance of the mizxer blades? in.

Does the mixer gate close tight enough to prevent Jeakage?
Joes dhe mixer discharge the mixture without appreciabie
segregation? '

Is the mixer equipped with time lock?

8. Does timer lock the w2igh box gate until the mixing cycle. is
completed?

~J
.
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PRE-CONSTRUCTION MATERIAL SAMPLING AND TESTING PLAN



PAVEMENT CONSULTANCY SERVICES

A DIVISION OF LAW ENGINEERING

Tech Memo: TM-PCS-4 Date: March 29, 1990

Dr. Amir Hanna, Guy Dore, Bill Hadley, Ngil Hawks, RCOCs, SREs
Authors: John Miller
Subject:

Distribution:

Material Sampling and Testing for SPS-5

This memorandum presents the final recommended materials sampling and

laboratory testing plan for SPS-5 experiment sites. Decisions reached at the

March 23, 1990 Advisory Committee meeting have been Incorporated into the

attached summary tables and figures. It must be understood that the plan

presented here is applicable to an ideal site and would be modified according

to local conditions to properly characterize the materials and account for within
site variabilicy.

To reiterate the reasoning behind selection of the test methods and
frequency of sampling and testing in contrast to the SHRP General Pavement

Studies (GPS), the SPS studies start with controlled construction of multiple

test sections co-located on a project, On an SPS-5 project there are 8

experimental overlay test sections and one control section. Due to the greater
investment in construction of experimental test sections the opportunity To
collect a complete historical data record starting from construction and the
greater yield of information due to multiple test sections on the same site, a

more rigorous materials testing program on SPS projects than is currently used

on GPS projects is justified.

The test plan will be incorporated into a set of guidelines for use by RCOC
personnel in developing site-specific sampling and testing plans. Any sdditional

comments should be forwarded as soop 2s possible so that the guidelines may be
finalized.

12240 Indian Creek Count, St
Beltsville, Maryland 20705-1:2
Telephone {301) 604-5105
FAX {301) B6D4-5032



TABLE 1

SPS-5 LABORATORY TESTING PLANS (PRE-COMSTRUCTION)

PRE - CONSTRUCT | ON

Haterial Type SHrp SHRP GPS Tests/Sonples Haterial Source/
ond Properties Pesignation Protocol per Layer Test Locations
(22 3 232323 222 b i L R R A R R R i Rt i F i i E A P EE E i E E R R P i Pttt ittt it i it i i
ASPHALT COKCREITE
A ASPHALTIC CONCRETE:
Core Examination/Thickness ACOY POl 26 ALL CORES
Bulk Specific Gravity ACOZ PG2 9 2 {C3,c4) ci¥ ICi4,ci5] €22 [CZJ,CZU‘
Mox|mum Speciile Gravity ACD3 P03 3 [BAY-3) [IP} (BAL-6}
Asphalt Content (Extractlon) ACO4 P0G 3 [BAT-3] (IP] [BA4-6)
Hoisture Susceptibility —  ==-e-s NOTE § 3 Al A2 A3
Creep Compliance -eaee- HOTE £ 3 c5 ¢ c20
Resilient Modulus ACD7 PO7 3 {C3,C4} [CV4,C15) (C23,C24)
Tensile Strength ACO7 po7 3 €2 C13 c22
8. EXTRACTED AGGREGATE:
Type ond Clessification:
Coarse Aggregate AGO3 3 [BA1-3] (TP] [BAL-6)
Roudness Index of Coarse Aggregate  ------ NOTE 3 3 [BAT-3]) LiP) [BAL-6]
Fine Aggregate AGO3 3 (BA1-3) [TP] (BA4L-&)
HAA Test for Fine
Aggregate Porticle Shope AGODS P14A HOTE 3 3 {BAY-3) [TP]) [BAL-6)
Gradation of Aggregate AGO4 Pl4 3 [BA1-3) [TP} [BAL4-6)
C. ASPHALT CEMENT:
Abson Recovery AEQ!1 3 [(BA1-3) [TP) (BAL-6}
Penetratlon at 50F,77F,90F AE02 b [BA1-3] (1P]) [BA4-6]
specitic Grovity (60F) AEDM 3 [BA1-3]1 [1P) [BAL-6)
Viscosity ot 77F sesses ASTH 03205-86 3 [BA1-3] (TP) [BAL-6)
Yiscosity ot 140F,275F AEDS 3 [BA1-3) (TP} (BAL-4)

HOTES:

Hoisture susceptibility will be assessed by visual means on cores split in the field.

Creep complionce will be performed when suitable procedures sre developed -- cores will be stored.
National Aggregate Association will perform tests at no cost to the State.
Cores within brackets ore from the same sampling location,



e ot
L]
TABLE | cont'd
SPS-5 LASORATORY TESTING PLANS (PRE-CONSTRUCTION)
Haterlsl Type SHRP SHRP GPS Tests/Samples Haterial Source/
and Properties pesignation Protocol per Layer Test Locations _
l!l223====S!="==l'==!ﬂIl!li!!:::z’:l=======I====I=:-'8,3‘Bt‘==ﬂ8====’=======l=====!z!l’t:::‘l::‘:"ﬂa.llﬂﬂlll.“-"-l‘.IIIll-..-

Il. BOUND (TREATED) BASE AND SUBBASE

Type and Classificatlion

of Material and Treatment 1801 P31 3 C3,c4 C14,C15 €23,024
Portolanic/Cementitious:

Compressive Strength 1802 P32 3 €3,C4 £14,C15 C23,024
Asphalt treated:

Dynamic Hodulus (77F} 1803 P33 3 c3,c4 ci4,C15 C23,024
HHAC:

Resilient Hodulus ACO7 pO7 3 c3,c4 Ci4,C15 C23,C24

[11. UNBOUHD GRANULAR EASE ARD SUBBASE
Particle Size Analysis uGo1 P4 3 [BA1-3) ([TP) [BA4L-8)
Sieve Apalysis (washed) uGco? P41 3 [BA1-3} (TP) [BA&-6)
Atterberg Limits UGo4 P&l 3 (8A1-3) [TIP] {BAL-5]
Hoisture-Pensity Relations ucos P44 3 [BA1-3) (TP} (BA&L-B)
Resilient Modutus uco? pP4é 3 [BA1-3] [TP) [BA&L-8)
Clossification UG08 P47 3 {9A1-3) (TP) [BA4-6})
Permeebility uGo9 3 {BAY-3) (1P} [BA&-8]
Hatural Moisture Content ucit P49 3 (BA1-3) [IP) (BA4L-8)
IV, SUBGRADE
Sieve Analysis 5501 P51 3 [BA1-3) (TP) [BAL-6)
Hydromeler to 0,001em §502 P42 3 {8A1-3]) [TP) (BAL-6)
Atterberg Limits 5503 pL3 3 (BA1-3) [TP) (BA4-6)
Classification 5504 PS2 3 [BA1-33 (TP) [BA4-6) Al A2 AT
Moisture-Density Relations §505 P55 3 [BA1-33 (TP} [BA4-6]
Resilient Hodulus 5507 P4é 3 [BA1-3] [TPI (BAL-5]
Unit Weight 5508 3 (BA1-3) [TP) [BAL-6] AT A2 Al
Katural Moisture Content 5509 P&9 l [8A1-3) [IP) [BA4-6)
3 §1 82 53

Depth te Rigid Layer



HOTES:

Haterial Type
and Properties

c.

~d

"ASPHALTIC CONCRETE:

Core Exsmination/Thickness

‘Bulk Specific Gravity

Kaximum Specific Gravity -
Asphait Content (Extraction)
Molisture Susceptlbility

Creep Compl lance

Restilent Modulus

Yensile Strength

EXTRACTED AGGREGATE:

Bulk Specific Gravity:
Coarse Aggregate
fine Aggregote
Type ond Clossification:
Coarsc Aggregate
Fine Aggregate
Roundness Index of Coorse Aggregale
NAA Test for Fine
Aggregnte Particle Shepe
Fine Aggregate
Gradation of Aggregate

RAP Aggregale:

Bulk Specific Grovity:
Coarse Aggregote
Fine Aggregate
Type and Classification:
Coorse Aggregate
Fine Aggregate
Roundness Index of Coarse Aggregate
HAA Test for Fine
Aggregate Particle Shape
Fine Aggregate
Gradation of Aggregate
Asphatt Extraction

Creep corpliance will be performed when suitable

i

TABLE 2

$PS-5 LABORATORY TESTING PLANS (POST-COKSTRUCTION)

SHRP SHRP GPS Tests/Samples Material Source/
Designation Protocol per Leyer lest Locations
=======:::=======2:========22=:::===============!=========-============ﬂ===!l
ACO POt 32 ALL CORES
ACOZ PO2 32 ALL CORES
ACO3 PO3 ] FROM UNCOMPACTED MIX, 3 PER MIX
ACO4 P04 [ FROM UMCOMPACTED MIX, 3 PER MiX
ACOS ] FROM UNCOMPACTED MIX, 3 PER MIX
------ NDIE 1 ] Ct CS €10 Ci7 €25 €29
ACO7 PO7 3 c7,C8 €11,C12 £27,C28
ACO7 pO7 3 C6 C10 c26
AGOD1 [ FROM UNCOMPACTED MIX, 3 PER MIX
AGO2 6 FROM UNCOHMPACTED KIX, 3 PER HIX
AGD3 [ FROM UWCOMPACTED HIXl 3 PER HIX
AGOJ 3 (BA1-3] [TP) [BA4-6)
------ 3 {BA1-3) [IP) [BAL-4&)
AGOS P14A NOIE 2 ) [BA1-3) [1P) [BAL-6)
AGO3 6 FROH UNCOMPACTED KIX, 3 PER NIX
AGO4 P14 6 FROW UNCOMPACTED KIX, 3 PER KIX
AGOY 3 PRIOR 1O HIXING
AGO2 3 PRIOR TO MIXING
AGO3 3 PRIOR TO MIXiNG
AGOD3 3 (BA1-3] (TP} (BAL-6]
------ 3 {BA1-3} (TP) {BAL-6}
AGDS PILA ROTE 2 3 [BA1-31 (1P) [BAL-6)
AGODS 3 PRIOR 10 HIXING
AGO4 P14 3 PRIOR 10 HIXINMG ‘
ACOL P04 3 PRIOR 10 HIXING
procedures are developed -- cores will be stored.

Hational Aggregate Association will perform tests at ne cost lo the State.
. et li bmambmre nea Team the cams sanmolina loeation.



TABLE 2 cont'd
SP5-5 LABORATORY TESTING PLANS (POST-TONSTRUCTION)

SHRP GPS Tests/Samples Haterial Source/

Haterial Type SHRP
snd Properties Designation Protocol per Layer Test Locations
k=:=======::===='=====!:===:===========2=====:=====:::================!=============='—'==,===:==’.=‘tll===l"ﬂ'::ﬂ!.”"l‘Ellxl.’

3
POST-CONSTRUCTION

D. ASPHALT CEMENT (FROM TAMKER}:
Penetration at 50F,77F,90F AED2 3 FROM PLANT
Specific Gravity (60F) AEQ4 3 FROM PLANT
Viscosity at 77F ASTH D3205-BS 3 FROM PLANT
Viscosity at 140F,275F AEDS 3 FROH PLANT
E. ASPHALT CEMENT (FROM RAP):
Abson Recovery AEQ1Y 3 FROM PLANT
Penetrotion at SOF,77F,90F AEQ2 3 FROM PLAMT
Specific Gravity (&60F} AED4 ) FROH PLANT
Viscosity at 77F ASTN D3205-B% 3 FROM PLANT
Yiscosity at 140F, 275F AL06 ] FROH PLANT
F. ASPHALT CEMENT (FROM VIRGIN HIX):
Abson Recovery AEDY 3 FROM UHCOMPACTED HIX
Penetration st SOF,77F,90F AEOZ 3 FROM UNCOMPACTED MIX
Specific Gravity (60F) AEQL 3 FROM UNCOMPACTED MIX
Viscosity at 77F ASTH D3205-86 3 FROM UNCOMPACTED MIX
Viscosity at 140F, 275F AEDS 3 fROH UHCOHPACTED MIX
G. ASPHALT CEMENT (FROM COMDINED HIX):
Abson Recovery AEO! 3l FROM UNCOMPACTED MIX
Penctrotion at 50F,77F,90F AEQ2 b} FROM UNCOMPACTED HIX
Specific Gravity (60f) AEQ4 3 FROM UNCOMPACTED MIX
Viscosity at 77F ASTH D3205-BS 3 FROM UNCOMPACTED MIX
AECS k1 FROM UNCOMPACTED MIX

Viscosity at 140F,275F

1

B

3

2 S

o

.

§

A

r



Figure 1. SP'S-5 SITE LAYOUT AND SAMPLING LOCATION (PRECONSTRUCTION)
TRAFFIC
SECTION SECTION SECTION SECTION
DIRECTION Al |
NUMBER 1 c2 BAal c5 | NUMBER2 cé c? | NUMBER 3 c8  c9 NUMBER 4 C10
—_—  C1 €3 BA2
C4 BAD:
Sl 52
SAMPLING
AREA 1 2 3 4 6 7
"TRAFFIC
SECTION SECTION SECTION SECTION
DIRECTION A2 C13 €21 A3
cl11 NUMBER 5 cl12 c1g NUMBER 6 c17 C18 NUMBER 7 c19 ¢20 | NUMBDERS§ €22 BA4
- c1 "c23  BA4
TP Cl6 c24 BAS
1
9 10 11 12 13 14 15 16
TRAFFIC
SECTION .
DIRECTION  c25 c26
NUMBER 9
——
s3
17 18
f"—\ /-.-.\



Figure 2. 5PS-5 SITE LAYOUT AND SAMPLING LOCATION (POST CONSTRUCTION)

TRAFFIC
SECTION SECTION SECTION SECTION
DIRECTION
NUMBER 1 ¢l | NUMBER 2 c3 ¢5 | NUMBER 3 cé6 c9 NUMBER 4 cl10
c2 ¢4 c?
—— (CONTROL) (RECYCLED) (RECYCLED) | g (VIRGIN) 2;:
SAMPLING
AREA 2 3 4 5 6 8
TRAFFIC
SECTION SECTION SECTION SECTION
DIRECTION
c13 | NUMBERS €15 c17 | NUMBER 6 c19 ¢21 | NUMBER?7Y €23 c25 { NUMBERS8 | c2¢
1 {(VIRGIN) cl6 cle c20 cz22 c24 c21
—P Cl4 (VIRGIN) (VIRGIN) (RECYCLED) | c28
|
9 10 11 12 13 11 15 16
TRAFFIC SECTION .
DIRECTION  ¢29 | NUMBERS c31
c3o c32
—_— (RECYCLED)
18
- Va9



SHRPREGION: Western

STATE :_ Arzene,

SHRP SECTION ID NUMBER : oveso/st), suss ox(sa), 640563 (52

OY0S0Y (S4), 090509(E8), 0405 (86, 040501(510)

EXPERIMENT NAVE : (ss.5)

5

HIGHWAY NUVBER: L &

DATEOF FIELD MATERIAL
SAMPLINGAND FIELD TESTING: /- /8- 92

SUBMITTING CONTRACTOR:  Chen-Northern, Inc.

TOTAL SHEETS, INCLUDING THIS COVER PAGE : 42 - 42

ISSUZD 3 MARCH 1833
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APPENDIX F

MiX DESIGNS FOR END-PRODUCT, RECYCLED AND ASPHALT RUBBER ASPHALT CONCRETE



CORN CONSTRUCTION CO.

BE@EDWE@

o} o 12C0
New Mexico Coniracior's License #28273 r\' R 0 = \" ~
2701 Miles Road, S E . Sune 175 O.—
RG 4247
Alb . New Mexico 87106 — . v
uquerque ew x4 AF“Z DCPT OF/‘ TF‘.AND
{5085) 764-9791 %Q[)Ei

CASA G
April 4, 1990 -

Arizona Department of Transportation
Hignway Division

Mr. Warren Goff

Resident Engineer

P.0O. Box 983

Casa Grande, Arizona 85222

RE: Yuma - Casa Grande Highway (I-8)
(County Line - Stanfield Rd. T.I. EB)
ADOT Project Number IR-8-2(91)

Daar Mr. £
Summitted herewith is our proposed Mix Desicn for Item 4160002 Isphaltic
Concrete (3/4" Mix Tnd Product) as prepared by Speedie and Associates. Tiis

design was prepared under the direct supervision of Denald L. Ccrmelison, P.E

of Speedie and Associates. All reguested information is contained in their
Mix Design reort.

Your early review and approval will be appreciated.

/

7 Sincerely,

) |
[ Z’}?’}?//iﬁ{/k 2




SPEEDIE

AND ASSOCIATES

GEOCTECHNICAL / MATERIALS / S5ITE ENGINEERS

JAMES A SPEEDIE PE

11029 N 24tn AVE SUITE 805 + PHOENIX. ARIZONA 85028 -« (B02) $97-6391

GREGG A. CREASER, PE
GARY E. STOCKER. PE
( STEVEN A. GRIESS, PE.

byl h 30, 1990 s
P?gjc':ect No. 900072ZA E E @ E D W E @
ApR 09 1320

Mr. Marv Appel

. 47
Ceorn Construction Company QFGAZ. ‘o
2701 Miles Road SE, Suite No. 175 ARIZ DEPT OFTRANS
Albuquerque, New Mexico 87106 CA ANDZ

Re: Yuma - Casa Grande Highway (I+<8)
(County Line - Stanfield Rd. T.I. EB)
ADOT Project Number IR-8-2(91)

Dear Marv,

As requested, we have completed an ADOT 3/4" asphalt concrete
mix design for the above project.

The samples of aggregate used in the design were obtained from
the Teepee Ready Mix pit which is located in Casa Grande, Arizona.
The materials were designated as a M.A. Coarse aggregate, a M.A.

Intermediate aggregate, a washed fine aggregate, and a crushed fine
aggregate.

The asphalt cement used was grade AC-40 supplied by Chevron
Asphalt Company and produced at their Richmond, CA Refinery. The
mineral admixture used was Type II Portland Cement supplied by

rizona Portland Cement Company. It was added to the mix at a rate
of 2.0% by weight of the mineral aggregate.

Complete Marshall, Immersion Compression, and aggregate test
results are enclosed on the mix design report. All testing weas
performed in accordance with current ADOT procedures.

If you have any guestions, please do not hesitate to call.

Respectfully submitted,

SPEEDIE & ASSOCIATES .
Ehel2l € (ra o,

Donald L. Cornelisen, P.E.
Laboratory Manager



CLIENT: CORN CONSTRUCTION 3
PROJECT: 1-B (COUNTY LINE 70 STANFIELD £0.)

_MIT DESIGKATION: ADOT 3/¢°
)

SOURCE OF SAMPLES: STOCKPILES
LAB NO: 900072IA  0-072
CONPOSITE BRADATION
SRR FIEIXXTCSCCTISZZS .
1 USED 1 USED
NATERIAL 1.D. ¥/0 ADAIY W/ADH]Y
WASHED  SAND 37
CRUSKED FINES 20 .
INTER A8 13 i
COARSE  ABG 30
ADNIT 2.9
¥/0 ADHIY W/ADAIX SPEC
SIEVE 1 PASSING 1 PASSING LIXITS
j~1/2° 160 100 100
ik 100 100 100
374 100 100 $0-100
112" a3 94 :
/8" 78 79 70-85
. I 83 b4
4 5 53
18 46 47 41-52
110 43 44
115 34 35
120 22 24
140 15 17 13-21
150 i1 12
1100 5 7 .
1200 2.9 4.8 3-5.5
ABSREBATE PROPERTILS
COARSE  FINE COMBINED  SPEr
BULK 8D SP 82 2.573 2,53  2.571 2.35-2.85
SSD S 6R 2,602 2.5%§ 2,500
APPARENT SP 8R 2,643 2.648  2.643
ABSORPTION L106 1174 1145 0-2.50
SAND EQUIVALENT 67 45 xin
PLASTICITY INDEY NP
(CRUSHED FACES £330 ain
L.AS KBRASIDN *B* (HISLORICAL)
100 REV, I LDSS ' &9 aax
500 REV. 1 L0SS 17 40 nax

9

DATE: T
PROJECT KD: IR-8-2(91)
SOURCE OF MAT'L: TEE PEE READY KiI
SANPLED BY: CLIENT

PLRCENT MINERAL ADMII: 2.0

DESIGK DATA

SPECINEN A B C
BIT. BRADE/SP GR AC-40 1,025

I 0F BITUREN 4.3 4.7 3.0
BULK DENSITY (pef) 142.0 1425 143.2
HARSHALL STABILITY (1b) 2628 30038 328%
FLOW i I2 12
1 AIR ¥0IDS £.7 B.1 3.2
1 VKA 5.8 5.9 15.4
1 AIR YCIDS FILLED 3.4 60.9 5.3
1 EFF ASP TOTAL XIY 4.04 4,25 4.53
IMHERSION COMPRESSION

SANPLE AIR PS] K20 PSI FETERTION I AC
NO. 1 £22.2  4b2.% 74.3 4.7
k.2

RD.3

R s R F NN R RN s I I
RECCKMENDED BITUXEN CONTERY (1) = 4.7

liiiilifiill’iii(!iiiiiilIil!lii|lliilllliil

ADDITIONAL DATA

RATIXUX DERSITY 151.7 PCF 8
ASPHALT ABSORPTION ON DRY #85 (1)
ASPRALT TYPE AC-40

ASPHALT SOURCE CHEVRON/R) CHMDKD
ADNIX TYPE TYPE 11 PORTLAND CENENT
ADMIY SOURCE ARTI0KA PORTLAND CENENT

471
0.49

3.9
144.6
3306
12
it
15.0
78.2
3,05

1 ADNIX

SFL




KARSHALL RIX DESIGN DATA

LZSTI=SEZEZTIEEEEII==Isciss

%

-JIENT:  CORN CONSTRUCTION DATE: 3716790

PROJECT: 1-B {COUNTY LINE TD STANFIELD RD.) PROJECT NO: 1R-8-2091)

N11 DESIGNATION: ADDT 3/4° SDURCE OF MAT'L: TEE PEE READY KIX

SOURCE OF SAMPLES: STOCKPILES SAXPLED BY: CLIENT

LAB NO: 90007214 0-072 PERCENT NINERAL ADHIL: 2.0

§st H20 AIR SPECIFIC URIT DIAL

CCRRECTE
IAC  ADMIT SPEC 4  WEIBHT WEISHT  WEIGHT  GRAVITY  WEIGHT HETEHT READING

STABILITY FACTOR STABILIT

1708 658.3 11703 2,284 1423 2,535 n 386 0.98 32,
.50 2,00 2 1778 B6l.4 1764 2,278 MLY 2.555 360 %61 0.9 5
3OMIL3 0 BSEB 1170.2 2274 MLT 2540 392 289 0.97 280

AVE 2219 1420 _ 282!

L1789 6653 11783 2,234 1428 2.528 415 062 .98 300

.00 201 2 11B21 8637 1IBLT 2305 1437 2,530 4% %52 0.8 387
31179.2 6655 11789 2.235 1430 2.54 452 231 0.98 32

g AV 2.298 1432 528
1 11838 E73.7 11835 2.320 1445 2.500 468 M4 1,00 24

5.50 2.01 2 1182.5 £71.8 1182.4 2.315 144.2 2.508 440 3244 0.93 a2l
3BT 6241 184 2,327 K50 2.495 442 58 1.00 3

AVE 2320 1446 gkl



P

y . ewmweea

PROJECT: |- {COUNTY LINE
MIT DESIGNATION: Aoy I
SOURCE-DF SAMPLES: STOCKP
LAB ND: 390007214 0-072
SPEC 1 HEIGHT S50 NT

! 1.068  1m13.¢

2 403 1813.5

3 4,03 1814.¢0

4 4.016  1813.9

5 4,025 1814.5

3 4.003 1809

DESIER DENSITY pF STABILIT

tYor a8 densiry

LOAD = 2750 ps]

CCLIENT:  cogy CONSTRUCT 10N

10 SYANFIELD RD.)

ILES

AVE

K20 W1 ag gy 5P GR DENSITY SP Bk
23.4 1809.5 2,209 13,8
996.4 1808, 2.213 137.9

9%.1  1809.9 2.213 137.9 2,212
3356 1810.9 2.213 137.9
995.2 18117 2,241 137.8
392.3  1806.3 2,210 137.7

Y SPECIKENS = [42.5

INC DENSITY/STAB DENSITY x 10 =

COMPRESSTVE STRENSTH o DRY SPECIXENS,

LDAD Falt AVE 04D

SPEC POINT FATL p1
! 7483

3 7681 7822
3 8299

CCHPRESSTvE STRENBTK oF WET SPECINERS:

LOAD Fal AVE LOAD
SPEC 4 POINT FAIL PY
3563 *
E3i4 3813
3365
b2x

THDET oF RETAINED STRENETH

= PSI(UETJ/PS](DRY) x 100

137.8/142.5 1 100 =

PS]

£22.2

pPsi

462.%

= 462.6/622.2 1 100 =

DATE:

PROJECT Np:

SOURCE DF MAT'(.
SANPLED By:

PERCENT MINERAL ADNIY:
PERCENT ASPHALT:

AVg
DERSITY

137.8

8.7

74,3

3716790
IR-8-2191)
TEE PEL READY X[y
CLignT

2,0

4.7



'/,fSAPOSI?E GRADATION

L

NT:  CORN CONSTRUCTION

DATE: INE1%0
PROJECT: 1-B (COUNTY LINE 10 STANFIELD RD.) PRCJECT WO; 1R-8-2091)
MIX DESIGNATION: ADOT 3/4° SOURCE OF ®aAT'L; TEE PEE READY NI}
SOURCE DF_SAHPLES: STOCKPILES SAMPLED BY: CLIENT
LAB NO: 90007214 0-072 PERCENT KINERAL ADNIX: 2.0

ORIGINAL GRADATION-Y PASSING
BAT'L 1 MAT'L 2 MAT'L 3 BAT'L 4

RAT'L WASHED CRUSHED IKTER  COARSE CORPDSITE COXPOSITE  GRADATION
KANE SAND FIKES AGG A6 1 PASS 1 PASS SPECS SIEVE
1 USED Xp) 20 13 30 (vio ADKIY) (v/ADKID)
SIEVE
1-172* 100.0 100.0 100.0 100.0 100 100 106 1-1/2*
1" 100.0 100.0 100.0 100.0 100 100 100 1*
374" 100.0 100.0 100.0 100.0 100 . 100 90-100 3¢
172* 100.0 100,0 ieo.o 17.9 33 94 172°
3/8" 100.0 100, 0 9.6 30,0 78 79 70-B3 3/8°
[/4® 97.4 38.3 46.3 4.1 63 64 174
3 93.7 §7.3 Z1.9 2.1 58 3B 14
- ) 78.7 78.5 4.3 1.4 46 47 41-52 18
$10 75.0 1.7 3.8 1.3 43 44 110
116 62.3 33.4 2.8 1.2 3 36 15
130 36.8 3.6 2.4 1.1 2 24 130
H40 24.8 30.1 2.2 1.0 16 17 13-21 140
30 14.1 24.1 2.0 0.9 i1 12 150
1100 3.4 15.2 1.6 0.8 3 7 1100
1200 1.7 8.6 1.2 0.7

2.9 4.8 3-5.5 1200

3




CLIENT: CORN CONSTRUCTIOK
PROJECT: [-8 (COUNTY LINE T
NIX DESIGNATION: ADOT 374
SOURCE OF SANPLES:  ST0CKP

LAB NB: 90007274 0-072

0 STANFIELD RD.)

LES

ABEREBATE SPECIFIC GRAVITIES

KAT!L

5.5.D, W1,
0.0, WI.
INMERSED W7,
FLASE & w20

Lj BULK 0.D. sp. &R,
5.5.0. SP, &R,
APPARENT SP, &R,
1 ABSORPTION

RICE TEST
SKMPLE T,
{DRY)
! 10806
2 1059.9
3 1081.4
AV
SAND EQUIVALENT
11 12
SAKD 1.3 4.0
‘CLay 5.3 6.3
S.E. £9 b4

CRUSHED FaCES

TOTAL SARPLE w7,

300.0

COERSE
AGGREBATE

4002.6
3938.8
24843

373
.602
549
106

Ll 1% I N I )

FINE
AGGREGATE

500.0
434,72
269.5
561.9

2.569
2.599
2.548
Loing

SANPLE + FLASK

FLASK + H20

3877.9
3662, 1
3700,2

O e =
D ma = g

¥T. CRUSHED

188.8

t 20

4295.3
4271.7
43171

AVS,

&7

1 CRUSHED raCES

£2.9

DATE:

PROJECT KO:

EAXPLE W7
{§.5.3.)

106!.8
1061.4
1062.1

SOURCE OF MAT'L;

SANPLED BY:

PERCENT MINERAL ADMII:

SARPLE
VOLUKE

444.4
445.8
443.2

HATTNUNX
SP. ER,

2,387
2,378
2.384
2.383

3/16/990
IR-B-2(%1)

TEE PEE READY M]X
CLIENT

2.0

RATTHUN
DENSITY

148.7
148. 1
14B.5
148.4



M1I DESIGN VOID CALCULATIONS

-
CLIEKT: CORN CONSTRUCTIONM BATE: L%
PROJECT: [-8 (COUKTY LIKE TO STAKFIELD RD.) PROJECT NO: 1R-8-2(91)

KIT DESIGNATION: ADDT 3/4° SOURCE OF MAT'L: TEE PEE READY K1

SOURCE OF SAMPLES: STOCKPILES SANPLED BY: CLEENT

LAB KO: 30007214 0-072 PERCENT KINERAL ADMIX 2.0

SPECIFIC GRAVITY DATA

COARSE FINE  COMBINED

ABS AGG ABS
RULK 0f 2,871 2,568 .57
SSD 2,802 2,598 2,600
LPPARENT 2,649 2.648 2.649
ABSORPTION 1. 106 P17 1.143
3 -}?
Bl
~%1CE TEST DATA
KA ASPHALT EFFECTIVE ASPHALT ADNIX
SP BR K1D TAC SP BR SP BR  ABSORPTION SP 6R
2.383 148.4 .0 1.026 2,602 0.486 KL
VOID CALLULATIONS
TDTAL ABE ADMIT EFFECTIVE  ASPHALT EFFECTIVE  vO1DS
LAC SPGR UKIT NT 1 AGS 1 ADKIX 1 ADMIY  VOLUNE  YOLUME ASPHALT YOLUNE VHA volDs  FILLER
4.5 2.71% 142.0  93.627 2.0 1.873 B2.993 1.359 {.045 B.983  15.54% £.6E6 57,402
4,7 2.267 142.5 93,431 2.0 F.BES  B3.10% 1.361 4,246 9.4£2  [5.533 £.072 69.%13
5.0 2,298 143.2  9$3.137 2.0 1.863 Bl.2M4 1.364 {.547 10.186  15.362 S.176 66,305
3.9 2.321 144.6 92,847 2.0 1.BS3 B3.648 1.370 5.049 15,422 14,884 3.52 76,730

-3



ARIZONR DEPARTMENT OF TRANSPORTATION

OFFICE mMmMEmMmoO

BITUNINOUS MIX DESIGN REPORT AMND TRAMNSHMITTAL

BLH/16/9A

rer e surr [RECEIVE]

Transportation Engineer Team Leader ADR 91&990
District Two (Casa Grande) C

ORG 4247
From: Don Corums ARIZ DSET.OF TRANE
Materials Testing Engineer CASA CHANDE
Materiales Section j

Project No. IR 8—2(31) TRACS No. HS1334(C
Contractor Corn Comstruction Co.
Mix Design Originating Lab ADOT Central Lab
Originating Lab Mix Design Date @4/16/9a
Mix Design Type:
— _ 3747 BC (VERIFICATION — SPEC. 4086)
— . 1727 AC (VERIFICATION — SPEC. 408)
— _ MAG 374" AC (VERIFICATION — SPEC. ACPHX 496)

MOG 1/2" AC (VERIFICATION — SPEC. ACPHX 406)

XX RECYCLED AC (SPEC. 4@8)

R.C.F.C. (SPEC. 487)

OTHER:

Attached is a copy of our test results identified as Lab No.
F@—7162E. This mix design is XX Acceptable Unacceptable.

Project Notified of Results: Date — B4/ 12794

Remarks: Seg attached sheet for contractors proposed four
stockpile gradation specification bands.

by
Q:n A (\-%m’\r’\ i

cc: Joe Guerrini
Bill Beck
Construction File



MQTERIQLq SECTION

— e s e T T R e e S

.—____._--.-___.__.__._....___.__...__...._-.-—..._._......._.___....._._.__

FROJECT NUMEER: IR-8-2(31) CONTRACTOR: CORW CONSTR. MiX TYFE: RECYCLE
ORIGINATING LAE: ADOT CENTRAL DESIGN LAE NO: F-7163E DATE: B4/11/%Q
AGG. # { 2 kS 4 S &
TYRE CORRSE INTER, W-SAND MAF INE SALVAGED

SOURCE  CMazs3 CMAZSS CMOZE3 CMREs3 FAVEMENT

£ USE 9.9 . 7.0 36, @ 4,0 30

TYRE SOURCE FERCENT sk,

ASFHALT CEMENT: AC-2@ CHEVRON (EL FASD) 3.5 2. 936
ADMIXTURE : TYRE 11 ARIZ. FORTLAND 1. 0@ Z. 14
GRADATION (% FASSING -~ FRODUCTION TARGETS ARE UNDERLINED}
SIEVE VIRGIN EXTRACTED ANTICIFATED MIX ANTICIPATED MiX
SI1IE AGGREGATE SALY. PAVE. TRRGET W/0 AD. TARGET W/ AD.
1.5 IN. 100 100 102 100

1IN 100 10Q 100 102

3/4 IN. 100 102 1@ 100

1/% IN. _ 91 T4 92 32

3/8 IN, 78 86 aa a2

1/4 IN. &0 74 64 64
H4 53 £5 57 57

#8 43 53 46 47
#1@ 42 Sa 43 44
H16 34 42 o z7

#3a 23 33 z &7
H4Q _iE 28 13 =2

S 1a 13 13 14
#100 4 1 6 7
#2020 1.3 7.6 3.8 4.6

AGGREGATE FROFERTIES:

SAND EQUIVALENT 7}

MIX PROFERTIES
TESTED

STRRILITY

FLOW

RIR vOIDS
RETAINED STRENGTH
WET STRENGTH

OTHER MIX FROFERTIES:

% ABRASION AT 10@ REV. 4

TEST
MESULT

2463
13
.4
50,8

356

[ ]
MAXIMUM DERSITY 149.7 #/FT7~3

BULK DENSITY 141.7
FILM THICKNESS

#/FT~3
7 MICRONS

AT 3.

SO REV. zo

# CRUSHED FACES 73

SPECIFICARTION
REQUIREMENTS

R uled
8 - 15
S.e- 7.0
e
150

S % ASFH.

REMARKS ON DESIGH
THIS DESIGN REQUIRES THE MINERAL AGGREGATE EBE FUG-
MILL MIXED WITH THE REQUIRED CEMENT IN THE PRE-

SENCE OF

3 TO S% mMOIST.BY WEIGHT DF THE RAGGREGATE.

AFFROVED EY

Qo Qo
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RICE TESTS: (WITHOUT ADMIXTURE)

TEST RESULTS FOR RECYCLE mMix DESIGN, LAL & 92-7162E, PROJECT NUMBER: IR-8-(31)
AGGREGATE SAMAILES: )
LAY & TYHE FROM DATE SOURCE 1% 376 1720 3780 34 ¥ 18 [T I T
98-158  [OARSE STOOKPILE Q40279 [Cma251 13,8 18,8 78.9 47,8 17.e 11.Q 6.8 4.8 L.T4
Se-157 INTER, STOCKPILE 84/82/99 OW3Z53 18,2 104,0 0% 0 97.8  4o0.8 17.8 O L
136 W-SAND  STOCKPILE 84/82/90 ([m2253 193.0 1¢2,8 j00.@ 108, 8 93.8 96.0 638 3.0 1.'48
Se-1%0 WFINE  SIDCRPILE DA/R2/90 CMdZ53 1BO.B 102.0 102.2 102.9  99.8 SA.D  BA.® 4B.R 7.9
RGGREGATE SOURCES:
SOURCE NO: [ne253 DESCRIPTION: T.P.#t,
MARSHALL TESTS:
TEST 1 hETHOD DATE X ASPHALT  XADKIX BULK DENSITY STARILITY  FLOW Vv01DS  USED IN DESIGN?

i KECH 04/87/90 3.9 1.8 148,7 911 9 6.7 ¥ES

2 MECH  04/87/% 3.5 1.9 141.7 3463 1 5.4 YES

i AECH 84/87/38 4.0 1.8 143.5 3413 18 1.5 YES

TEST ¥ DATE 1 RSPHALT  MAXIMUM DENSITY  EFFECTIVE SP, GR.  USED IN DESIGN?

1 e4/07/9 3.8 148, 6 2,58 YES

2 BN 4.3 1477 2.5%7 YES
IMMERSIDON COMRRESSICON TESTS:
TEST 4 DATE X LOAD  MARSH. % OF MARSH. DRY  WET RETAINED  USED IN DESIGN?

RSPHALT DENSITY DENSITY STR.  STR. S57hR. ¥

i B4/10/9%¢ 3.3 =D 1417 3.9 483 6 8.8 YES
EXTRACTION CARRD RESULTS:
LAB NO. DRTE 374 378" 44 18 140 §z3d % RSHY
W®-T163 @3/85/83 93.5 &0 E23  47,B 2RB SW .S
9-7164 €3/05/83 2.5 82,2 E2.0 43,2 22.8 5,55 S.%Q

¥
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April 16, 19%0

IR 8-2(91)
H 0013 04C

ASPHALTIC CONCRETE RECYCLE MIX DESIGN

The following information shows the average of ({17) project
stockpile gradation acceptance samples and the contractor's proposed
stockplile gradation specification bands:

INTERMEDIATE AGGREGATE
PERCENT PASSING

COARSE AGGREGATE
PERCENT PASSING

i 100 100

3/4" 100 (75~100) :

i/2" €9 100 100

3/8" 33 ({23-43) 100 {80-100)

174" & &8 {3Q0-B0)

4 3 35

#38 2 9 {0-20)

#40 1 4

#200 0.9 (0-2) 1.6 (0~3)
CRUSHER FINES WASHED SAND
PERCENT PASSING PERCENT PASSING

3/8 100 100 100 100

1/4 g9 (50-100) 99 (90-100)

#4 g7 96

#8 73 {55-85) 84 {65-85)

#40 22 (10~38) 29 (11-31)

#200 6.9 (5-11) 1.6 (0-4)
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MATERIALS SECTION

—

ASPHALTIC CONCRETE (MDDIFIED) (ASPHALT RUBBER) DESIGN
FROJECT NUMBER: IR 8-2(91) CONTRACTOR: CORN CONSTRUCTION,”
DEVELOPED BY: ADOT CENTRAL LAB -~ DESIGN NO. 9@-233R .~ DATE: ©6/11/9@
AGG. # 0-233 7 9@-232 —~ 3Sa-231
TIYPE) COARSE~ INTER.” ~ WRASH-F
soungg: CME2E3.~ CHMRZS3 CHMRzS3 ~
% USE: & &2 2z
u b ~ ~
TYRE SOURCE FERCENT SF. GR.
GRANULATED RURBER C1B6~" INTERNATIONAL RUEBBER -~ 2Q.0 —
ASPHALT/RUBRKER INTERNATIONAL SURF.— 7.@ -~
ASFHALT CEMENT AC—-12 ~ SUNEELT (COOLIDGE)~” i 1.@14 -7
MINERAL ADMIX. 11 ARIZONA FORTLAND _- z.a ~ .14 -
GRADATION = GRADATION GRADAT ION
SIEVE W/0 ~ WITH SHECIFICATIONS
SIZE ADMIX. ADMIX. W/0 ADMIX.
3/4 1IN, 1@ 7 1@ 4 10 =
1/2 IN. 3G - 35 _ -
/8 IN. Sa - =1 75 = 30
1/4 IN. =6~ 57;§ 42-C 6
#4 36 - 37 . -~
#8 23~ 25 .7 15 = 25
#1Q zz - 24
#16 13- 217
#3Q 14 .~ 16 ~ .
H#40 11~ 13 - 5= 15
#EQ 7 9~
4100 37 5 P
HEQQ 2.2~ 4,1 a - 2.5
AGGREGATE PROFERTIES: ~ -
% ABRASION AT 182 REV = 4, AT S@@ REV = 15,
SAND EQUIVALENT: €@, — CRUSHED FACES: 8@, —
SPECIFIC GRAVITIES: (0.D.) COARSE FINE COMEINED WATER AES.
2,545 .~ 2.593 .~ Z2.562 — 1,25 % —
/
MIX PROFERTIES (AT 7.0% ASFHALT/RUREER)
STABILITY 1376 -~
FLOW 11~
AIR VOIDS 3.5~
V.M, A, 18,27
QEFHQLT ARSORP. Le.sev-
BULK DENSITY 141, Q@ —
MAX IMUM DENSITY B N -
REMARKS ON DESIGN: = -
THIS DESIGN REQUIRES A MINIMUM OF Z@.0%x GRANULATED
RURBER EE ADDED, BY WEIGHT, TO THE ASFHALT CEMENT.
AEEROVED —

- ke, . &



AGGREGATE SAMPLES:
e 1 FROM DATE  SOURCE 3/5' F-L V1 LR V7 LR 1 8 348 120
mnﬂgﬁ/smm 7 65/16/% JoN537 xeee/x .0;338.(11.8';6.9/ 2.8 1,07 0807
%-232 7 INTER” STOCKPILE -~ ©5/18/98 7 CM3253” 108, 9 wea 8.6 08, a/se.e & 1.7 hem 25
90231 7 WS STIOPILE ~  €5/18/9¢ CMe2537 100, 87 162.8189.87180,.¢  99.0-°95,87 85.8.-36.8~ 1. 50~
REEREGATE SOURCES: -~
SOURCE ND: O#8253° DESCRIPTION: r.p.n./
SPECIFIC GRAVITY TEST(S):
TEST § TYPE _ SOURCE 0D S, 6R. _ SSD SP. GR. _ WATER ABSORP USED IN DESIEN?

1 FIET ma:z:s;g 2,543 7 2.618 7 .95 x’w YES™

{ CoARsE” oeees3 7 2,545 2.5 <~ 1.4l % YES

MARSHALL TESTS:

TEST & METHOD  DATE
I KOH.- %/05/% -~ 1.8

RICE TESTS:

TEST/Q £ ASPHALT
&./aa/se -~

~ 1.2 145.8

T ASPHALT  YODKIY BUEK DENSITY STRBILITY
~ 2.8

FLOW WA volDS  USED 1M DESIGN?

14,8 ~— 1376 — 11 ~— 8.8~ {57 YES

{(WITHOUT ADMIXTURE}
WAL TMK DENSITY EFFECTIVE SP, BR,
2,595 -~

USED IN DESIGN?
YES 7



SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1990

APPENDIX G

REPORT ON COMPARISON OF NUCLEAR DENSITY GAGES



ll/L/Tc

A COMPARISON STUDY OF PAVEMENT DENSITY MEASURING DEVICES

INTRODUCTION

As part of a project under State Highway Research Program (SHRP) in Arizona
called SPS-5, a test pavement section was constructed in April 1990 on the east bound
direction of Interstate 8 highway from milepost 151.15 to 160.86. After the project was
paved, an experiment was performed using four types of nuclear density gauges. The
objective of the experiment was two fold: first, to investigate how the different density
gauges compare among themselves and with the laboratory test results, and second, {c
examine how directional placement of device's base plate affect the density

mesurement.

The density devices were: Troxler Model 4545 {Continuous), Troxler Model 46408
{Thin Lift), Troxler 3411B (ADOT Standard}, and C-200 (Contractor’s gauge). All four
gauge types are capable of measuring the pavement density without destroying the
pavement. The Troxler's gauge 45'45 is different from the other three gauge types in a
way that it is capable of taking continuous readings at specified interval as it moves |
forward. Other three devices are of discrete type in a sense that they need to be
manually placed at individual locations for taking density measurements. The discrete
type gauges can be used to take several readings at each density measuring location by
changing the directional placement of the base plate. The Arizona Department of
Transportation (ADOT) uses Troxler's gauge 3411 and as a practice takes two density

measurements at each measuring location.

APPROACH

The test section was a 12 ft. wide and 500 ft. long roadway lane. The existing

roadway was milled and new lifts of pavement was overlaid and compacted, following



which density measurements were taken using four different gauge types. Density
measurements were taken at the right wheel path, which was defined 3 ft. inside of the
outside lane mark. Only the continuous type gauge T-4545 took density readings on
both left and right wheel paths. To make a valid comparison between the gauges it was
necessary to consider only the right wheel path readings of the gauge 4545. For
discrete-type gauges namely Troxler 4640B, ADOT Standard 3411, and Contractor’s C-
200, ten density-measuring locations were marked on the right wheel path at random
interval. For the continuous type gauge 4545, reading interval was fixed at 50 ft., but it
was randomly run six times, taking 10 readings per run, going forward (or east) and
backward (or west) on the right wheel path. It was also run six times for sixty readings on
the left wheel path. The Troxler 4640B took four readings per location, base plate
pointing forward, left, backward, and right, making a total of 40 density readings. The
gauge 3411 took two readings per location, one pointing forward and the other pointing
backward, making a total of 20 density readings. The other discrete gauge C-200 took
three readings per location, pointing forward, left and backward, making a total of 30
density readings. These nuclear gauge density readings along with the density estiates

obtained from laboratory tests on the core samples are presented in TABLE 1.

It may be mentioned here that the above method of data collection may have
some degree of locational bias since the continuous gage T-4545 was not tested exactly

on the same locations as the other three devices.
FINDINGS

A summary of density data analysis is presented in TABLE 2. From the table itis
evident that the gauge that ADOT uses (T-3411B) has iowest variability in density
readings and thus produced a tighter confidence interval on the mean value compared

to other discrete-type gauges, with a relatively small number of observations.



- s

The density data was further analyzed statistically to make several comparisons.

The foliwing conclusions were drawn:

1) The differences in mean density values obtained from four gauge types were
not significant (p-value for the F-test was 0.7498). Or in other words, all

four gauge types produced similar results.

2) The mean density values obtained from gauge measurements and mean
density value obtained from laboratory test results of the core samples
were alsa similar. This implies that all four gauges produced reliable

density measurements.

3) The thin-lift gauge 45640B was consistent between its four directional readings.
This mean that the differences between the mean density values obtained

from four directional readings were not significant.

4) The gauge C-200, which was used by the project contractor, was also
consistent between its three directional readings, which mean that average
density value was not significantly affected based on directionai placement

of the base plate.



TABLE - 1 Density readings using nuclear density gauges.

Gauge Wheel Measuring Density Readings
Type Path (in Pcf)
1 2 3 4 5 6

T-4545 Right 1 134.5 138.1 138.5 138.6 137.7 1391
T-4545 Right 2 140.9 139.5 138.1 138.8 142.6 138.6
T-4545 Right 3 137.7 138.6 137.6 139.5 141.4 140.4
T-4545 Right 4 136.7 138.0 138.8 141.7 136.7 138.5
T-4545 Right 5 136.5 140.8 136.9 140.4 137.9 1411
T-4545 Right 6 139.3 136.1 138.0 137.7 140.1 140.8
T-4545 Right 7 141.2 138.0 - 140.8 140.1 138.5
T-4545 Right 8 135.0 139.3 1391 140.8 138.3 140.8
T-4545 Right g 138.1 138.1 138.5 140.8 1411 1411
T-4545 Right 10 139.7 14086 - 140.7 137.3 138.7
T-4640B  Right 1 137.5 140.5 139.5 140.5
T-4640B  Right 2 138.3 1385 138.8 138.2
T-46408  Right 3 138.2 1394 139.4 136.8
T-46408B Right 4 137.3 138.7 1391 139.3
T-46408B Right 5 138.4 138.2 139.3 141.4
T-4640B  Right 6 138.3 138.8 138.4 139.4
T-46408 Right 7 1358 137.7 135.9 135.2
T-46408 Right 8 141.5 1421 142.4 143.3
T-46408 Right ] 135.6 137.3 135.7 137.4
T-4640B  Right 10 140.4 139.2 1401 141.7
T-3411B  Right 1 1385 1393
T-3411B  Right 2 138.1 138.3
T-3411B Right 3 138.2 138.7
T-3411B  Right 4 140.8 140.4
T-3411B  Right 5 1398 138.1
T-3411B  Right 3 137.8 138.9
T-3411B  Right 7 136.9 137.4
T-3411B  Right 8 138.1 138.3
T-3411B Right g 138.5 140.4
T-3411B Right 10 135.4 138.8

C-200 Right 1 136.1 137.3 135.3

C-200 Right 2 138.9 140.4 138.7

C-200 Right 3 135.6 1355 1359

C-200 Right 4 141.2 1389 139.1

C-200 Right 5 137.0 136.8 137.7

C-200 Right 6 142.4 1421 1421

C-200 Right 7 140.9 1374 138.8

C-200 Right 8 139.1 139.6 133.6

C-200 Right g 140.3 138.4 138.8

C-200 Right 10 138.8 138.7 138.5




0T A e
TABLE -1 (Continued).

Gauge WHeel Measuring Pavement Density Readings

Type Path  Location (in Pcf)

1st 2nd 3rd 4th 5th 6th

T-4545 Left 1 138.7 136.8 139.3 140.3 139.6 142.6
T-4545 Left 2 138.6 138.7 139.7 1375 141.4 138.7
T-4545 Left 3 137.8 136.1 137.8 139.7 142.8 137.9
T-4545 Left 4 138.5 138.4 138.2 139.1 139.9 1371
T-4545 Left 5 140.1 139.1 138.5 138.9 143.0 140.0
T-4545 Left 6 138.0 141.6 137.5 138.5 138.7 138.5
T-4545 Left 7 136.2 140.1 137.2 139.7 139.8 138.1
T-4545 Left 8 140.2 1381 139.8 139.3 140.8 141.4
T4545 Left 9 138.7 139.3 140.2 136.9 137.4 138.9
T-4545 Left 10 140.6 137.0 140.1 139.6 138.8 135.7

LAB Right 1 141.2

LAB Right 2 139.4

LAB Right 3 135.6

LAB Right 4 139.2

LAB Right 5 140.6

LAB Right 6 141.0

LAB Right 7 138.1

LAB Right 8 1396

LAB Right 9 137.1

LAB Right 10 136.3

CORRECTION FACTORS FOR GAUGES:

Troxler 34118:  +2.4 pcf
Troxler 4545:  +1.7 pcf
Troxler 4640B: +2.4 pcf
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TABLE - 2 Summary of nuclear gauge density data.

e

Gauge  Sample Average Standard Standard 95% Confidence
Type Size Density Deviation Error  Interval for Mean
(pcf)
T-4545 58 139.1517 1.6058 2109 138.7295-139.5739
T-4640B 40 138.8875 1.9201 3036 138.2734-138.5016
T-34118 20 138.7850 1.0317 2307 138.3021-139.2679
€200 30 138.6533 1.9783 3612 137.9146-139.3920
LabTest 10 138.8100 1.9683 6224 137.4020-140.2180
Total 158 138.9221 1.7212 1369 138.6517-139.1926
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SPS-5 Construction Report by Hossain, Lattin & Scofield : November 7, 1990

APPENDIA H

COST ANALYSIS OF DIFFERENT REHABILITATION STRATEGIES IN SPS-5



SPS3$RS

XLS

B C D E F G H I J K L M 4]
i SHRP SP5-5 ENITIAL | NSTRUCTION COST ANALYSIS STATE ESTIMATE
2 RIGHT LANE ONLY
3
%
5 TEST | ASPHALT | CEMENT MINERAL |ABMIXTURE ASPHALT | CONCRETE EXTENDED
5 SECTION TOTAL (%)
7 QUANTITY [NIT PRIC |TOTAL (%) QUANTITY [NTT PRIC [TOTAL (%) QUANTITY | NIT PRIC [TOTAL (8)]-
B
] 40507 | 42.817 130 | 5566.21 17.0232 90 | i532.088 911 i2 10932 180303
10
ii 40504 | 20.868 30 | 2712.¢84 8.296706] 90 | 745.703% 444 12 5328 B7B7.544
12
13 %0503 | 31.535 130 [ 4099.55 8.608564| 90  |774.7708 901 10 %070 13884 .32
1%
15 40508 29.26 130 36038 7.987525| 90 | 7i8.8772 836 i0 8350 12882 .68
16
7 40509 | 19.985 130 2598.05 5.455594 | 90 | 491.0035 571 10 5710 B799.053
18
19 40502 B8.19 130 10647 2.235743 | 90 | 207.2168 234 10 2340 3605.917
20
21 40506 NO DATA
22 _
23 40505 | B.836 130 1148.68 3.51302 90 |316.1718 188 12 2256 3720.852
24
75 40510 | 14.194 130 1845.22 5.643255 |90 [507.8929 302 12 3634 $566.77
26 INVERTED | 9.695 130 1260.35 2.646584 | 90 | 238.1926 277 10 2770
27
28 40511 10.22 485 4956.7 2.662353 | 90 |239.6118 146 27 3542 $138.312
29
30 40501 0 0 0 0 0 0 1 0 0 0
k)] CONTRGL




SPS5%LC.XLS

8 | ¢ [} E F G H ! J K L M N 0
1 SHRP SPS-5 | INITIAL | NSTRUCTION COST | ANALYSIS BID PRICE
2 LEFT LANE ONLY
3
4
5 TEST ASPHALT | CEMENT MINERAL |ADHIXTURE ASPHALT | CONCRETE EXTENDED
6 SECTION TOTAL (5)
7 QUANTITY [ NIT PRIC |TOTAL (%) QUANTITY | NIT PRIC |TOTAL (%) QUANTITY | NIT PRIC |TOTAL (%) .
8
9 40507 | 38.023 128 | 4B66.944 15.1172 90 1360.548 809 11.35 [ 9182.75 15409 .64
10
il 40504 18.545 128 2376.32 7.381078 %0 864 2971 395 11.35 | 44B83.25 7523.867
12
13 40503 13.125 128 1680 3.582021 90 3224629 375 17 4125 PARTIAL | 6127.463
14
15 40508 8.26 128 1057.28 Z2.254851 20 202.9365 236 11 2596 | PARTIAL | 3854.217
16 '
17 40509 8.085 128 1034.88 2.207079 90 198.6371 231 1 2541 PARTIAL |3774.517
18
19 40502 6.335 128 810.88 1.729356 20 1556421 181 1 1591 2957.522
20
21 40504 13.489 128 1726.592 5.362961 90 4826665 287 11.35 | 3257.45 5466,708
22
23 40505 5.358 128 685,824 2130235 20 191.7212 114 11.35 12939 2171.445
24
25 40510 11.092 128 1619.776 4. 609961 90 396.8965 236 11.35 2678.6 4746.6
26 INVERTED| 6.58 128 842 .24 1.796238 90 161.6614 188 11 2068
27
Z8 40511 12.6 674 8492 4 3,282353 90 295.4118 180 45 8100 16887.81
29
30 40501 0 0 0 0 0 0 0 0 0 1]
3 CONTROL




)

SPSSELS. XLS

B C D & F G H 1 ] K L M N 0
1 SHRP SPS-5 | INITIAL | NSTRUCTION COST | ANALYSIS STATE |ESTIMATE
] LEFT LANE ONLY
3
4
5 TEST ASPHALT | CEMENT MINERAL |ADMIXTURE ASPHALT [ CONCRETE EXTENDED
A SECTION _ TOTAL (%)
7 QUANTITY [NIT PRIC [TOTAL ($) QUANTITY | NIT PRIC [TOTAL ($) QUANTITY | NIT PRIC [TOTAL (%)
8
9 40507 38,023 130 494299 15.1172 20 13560.548 809 12 9708 16011.54
10
] 40504 | 18.565 130 261345 7.381078 90 h64 . 2971 395 12 4740 7817.747
12
13 40503 | 13125 130 1706.25 3.582921 g0 322.4629 375 10 3750 PARTIAL |5778.713
i ‘
15 40508 8,26 130 1073.8 2.254B51 90 202.9366 236 10 2360 PARTIAL |3636.737
16
17 40509 8.085 130 1051.05 2.207079 90 198.6371 231 10 2310 PARTIAL | 3559.6B7
18
19 40502 6.335 130 §23.55 1,729356 (] 155.6421 181 10 1810 2789192
20
21 40506 13.489 130 1753.57 5.362961 90 482 6665 287 12 3444 5680.236
22
23 40505 5.358 130 696.54 2.130235 20 191.7212 114 12 1368 2256251
24
25 40510 11.092 130 146196 4, 409941 90 396.8965 236 12 2832 4746.6
26 INVERTED [  6.58 130 B855.4 1.796238 90 161.6614 188 10 1880
27
28 40511 12.6 4B5 6111 3282353 90 2954118 180 27 LBED 1126641
29
30 40501 0 0 [ 0 0 0 0 o 0 0
31 CONTROL




SPSS#RC.XLS

8 C D E F 6 | H I J K L M 0
1 SHRP SPS-5 | TNITIAL | NSTRUCTION COST [ ANALYSIS B1D PRICE
2 RIGHT LANE ONLY
3
[A
5 TEST | ASPHALT | CEMENT MINERAL |ADMIXTURE ASPHALT | CONCRETE EXTENDED
[3 SECTION TOTAL (%)
7 QUANTITY [ NiT PRIC|TOTAL (%) QUANTLTY | NIT PRIC [TOTAL (3) QUANTITY | NIT PRIC [TOTAL ($)
8
g 40507 | 42.817 128~ |5480.576 17.0232 90 1532.088 911 11.35 |10339.85 17352.51
10
il 40504 | 20.868 128" | 2671.1064 8.296706 90 746.7035 444 11.35 | 5039.4 8457.208
12
13 40503 31.535 128 4036.48 8.608564 90 774.7708 901 11 9911 14722.25
1%
15 40508 29.26 128 3745.28 7.987525 90 718.8772 836 11 9196 13660.16
16
17 40509 | 19.985 128 2558.08 5.455594 90 491.0035 571 11 6281 9330.083
18
19 40502 8.1¢ 128 1048.32 2.235743 90 201.2168 234 " 2574 3823.537
20
21 40506 N0 DATA
22
23 40505 8.836 128 [1131.008 3.51302 90 316.1718 188 71.35 | 2133.8 3580.98
24
25 40510 14,194 128 1816.832 5.643255 90 507.8929 302 11.35 3427.7 9566.77
26 INVERTED | 9.695 128 1240.96 2. 646584 50 238.1926 277 11 3047
27
28 40511 10.22 6746 6888.28 2.662353 50 239.6118 146 45 6570 13497.89
29 -
35 40501 0 0 0 0 0 0 0 0 0 0
33 CONTROL

A 4




